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PREFACE. 


To  the  Members  of  the  Association  of  Provincial  Land  Surveyors  of 
Ontario  : 

The  following  Report  of  the  Proceedings  of  the  Association  at  its 
Fifth  Annual  Meeting,  held  in  Toronto,  in  February,  i8go,  is  now 
brought  before  you. 

The  Papers  read  were  full  of  instruction,  and  we  feel  that  the 
thanks  of  the  Association  are  due  to  the  writers  for  their  selection 
and  treatment  of  the  various  subjects  presented.  Many  points  of 
value  to  the  profession  were  discussed  in  connection  with  the  "  Ques- 
tion Drawer,"  the  Land  Surveying  Committee  having  paid  much 
attention  to  this  feature. 

Owing  chiefly  to  the  epidemic  that  prevailed  at  the  time  of 
meeting,  the  attendance  was  not  quite  so  large  as  at  the  meeting 
of  1889. 

Several  new  members  have  joined  the  Association  during  the  past 
year. 

We  would  impress  on  the  members  of  the  Association  that  it  is 
desirable  to  have  as  large  an  attendance  as  possible  at  the  Annual 
Meetings,  in  order  to  have  full  discussion  on  each  of  the  subjects 
presented. 

Respectfully  submitted  on  behalf  of  the  Executive  Committee. 

A.  J.  VanNOSTRAND, 

Secretary. 
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STANDING  COMMITTEES. 

Land  Surveying. — A.  Niven  (Chairman);  C.  F.  Miles,  G.  B.  Kirk- 
patrick,  M.  Gaviller,  P.  S.  Gibson,  J.  P.  B.  Casgrain,  R.  Coad. 

Drainage. — James  Robertson  (Chairman);  A.  W.  Campbell,  H.  J. 
Bowman,  J.  C.  McNabb,  W.  S.  Davidson,  H    W.  Selby. 

Engineering. — Willis  Chipman  (Chairman) ;  R.  B.  Rogers,  G.  B. 
Abrey,  H.  D.  Ellis,  Joseph   Kirk,  H    K.  Wicksteed. 

Legislation. — W.  R.  Aylsworth  (Chairman) ;  James  Dickson,  G.  B. 
Kirkpatrick,  Lewis  Bolton,  J.  F.  Whitson,  Isaac  Traynor. 

Entertainment. — F.  L.  Foster  (Chairman);  Chas.  Murphy,  H.  D. 
Ellis,  G.  B.  Abrey,  T.  B.  Speight,  H.  B.  Proudfoot,  W.  A. 
Browne. 

Publication. — John  McAree  (Chairman) ;  H.  L.  Esten,  H.  J.  Browne, 
F.  L.  Foster,  Willis  Chipman. 

Instruments. — J.  W.  Tyrrell  (Chairman) ;  W.  Ogilvie,  B.J.  Saunders, 
Thomas  Fawcett. 


PROGRAMME    OF    THE 

miATioii  OF  pnoviiAL  LAND  mmm  of  ontahio 

AT    ITS    FIFTH    ANNUAL    MEETING    HELD    IN    TORONTO, 
FEBRUARY    25TH,  26TH,  and  27TH,  1890. 


PROGRAMME. 

Tuesday,  February  2Sth — Morning,  10  o'clock. 

Meeting  of  Executive  Committee. 
Meeting  of  Standing  Committees. 

Afternoon,  2  o'clock. 

Reading  of  Minutes  of  Previous  Meeting. 

Reading  of  Correspondence. 

Report  of  Secretary-Treasurer. 

Appointment  of  Auditors. 

President's  Address. 

Report  of  Committee  on  Land  Surveying,  M.  Gaviller,  P.L.S., 
Chairman. 

Announcements  by  Entertainment  Committee,  A.  J.  VanNostrand, 
P.L.S.,  Chairman. 

Evening,  8  o'clock. 

Paper — "  Harbour  and  Coast  Surveys  in  Hudson  Bay  and  Strait," 
J.  W.  Tyrrell,  P.L.S. 

Paper — "  Township  Boundary  Lines  in  the  District  of  Nipissing," 
B.  J.  Saunders,  P.L.S.,  Brockville. 

Report  of  Committee  on  Boundary  Commissioners,  Villiers  Sankey, 
P.L.S.,  Chairman. 

Report  of  Committee  on  Affiliation  of  the  different  Associations  of 
Land  Surveyors  in  Canada. 

Wednesday,  February  26th — Morning,  10  o'clock. 

Question  Drawer — "  Land  Surveying  and  Legislation." 
Report   of  Committee   on    Diainage,   James    Robertson,   P.L.S., 
Chairman. 
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Paper — "  Compiled  Plans,"  P.  S.  Gibson,  P.L.S. 
Paper— "  Tunnel  Drain,"  J.  C.  McNabb,  P.L.S. 
Question  Drawer—"  Drainage  and  Engineering." 
Paper — "  Levelling,"  J.  L.  Morris,  P.L.S. 

After)ioofi,  2  o'clock. 

Report  of  Auditors. 

Report  of  Committee  on  Engineering,  W.  M.  Davis,  P.L.S., 
Chairman. 

Paper — "  Practical  Working  of  the  Ditches  and  Water  Courses 
Act,"  Richard  Coad,  P.L.S. 

Paper — "  Draughting,"  F.  L.  Foster,  P.L.S. 

Paper — "  Highway  Bridges,"  A.  W.  Campbell,  P.L.S. 

Paper — "The  Graphical  Calculus,"  G.  B.  Abrey,  P.L.S. 

Paper — "  Water  Works  for  Towns  and  Villages,"  H.  J.  Bowman, 
P.L.S. 

Thursday,  February  2ytli — Morning  10  o'clock. 

Report  of  Committee  on  Legislation,  W.  R.  Aylsworth,  P.L.S., 
Chairman.  ^ 

Report  of  Committee  on  Publication,  H.  L.  Esten,  P.L.S., 
Chairman. 

Report  of  Committee  on  Instruments,  J.  W.  Tyrrell,  P.L.S., 
Chairman. 

Report  of  Committee  on  Affiliation,  President,  Chairman. 

Report  of  Committee  on  Decimal  vs.  Duodecimal  Systems,  T. 
Fawcett,  D.T.S.,  Chairman. 

Paper— "Extra  Strains  in  Structures,"  G.  B.  Abrey,  P.L.S. 

Paper R.  B.  Rogers,  P.L.S. 

Afternoon,  2  o'clock. 

Report  of  Committee  on  Entertainment,  A.  J.  VanNostrand, 
P.L.S.,  Chairman. 

Unfinished  Business. 

Election  of  Associate  Members,  Junior  Members  and  Honorary 
Members. 

Nomination  of  Officers. 

Appointment  of  Scrutineers — Ballot  of  i8go. 

New  Business. 

Adjournment. 


Full  discussion  after  each  Paper  and  each  Report. 
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MINUTES  OF  THE  FIFTH  ANNUAL  MEETING, 

FEBRUARY  25TH,  26th  and  27TH,  i8go. 


The  Association  met  at  2  p.m.,  on  February  25th,  in  the  Library 
of  the  Canadian  Institute,  46  Richmond  Street  East,  Toronto. 

The  Association  was  called  to  order  by  the  President,  Alexander 
Niven,  Esq. 

Moved  by  Willis  Chipman,  seconded  by  H.  B.  Proudfoot  :  That 
the  minutes  of  last  meeting,  as  printed  in  the  Proceedings,  be  con- 
firmed as  read.     Carried. 

The  President  read  the  resignation  of  Willis  Chipman,  Secretary- 
Treasurer. 

Moved  by  James  Dickson,  seconded  by  W.  R.  Aylsworth  :  That 
the  resignation  of  the  Secretary-Treasurer  be  accepted.     Carried. 

Moved  by  E.  Stewart,  seconded  by  J.  Dickson  :  That  A.  J.  Van 
Nostrand,  P.L.S  ,  act  as  Secretary,  pro  tern.     Carried. 

The  Secretary-Treasurer,  Willis  Chipman,  then  presented  his 
Annual  Report,  which,  upon  motion,  was  received  and  adopted,  and 
financial  statement  referred  to  the  Auditors. 

Moved  by  C.  F.  Miles,  seconded  by  E.  Stewart :  That  Messrs.  D.  S. 
Campbell  and  T.  H.  Jones  be  the  Auditors  for  the  current  year. 
Carried. 

The  President  then  read  his  annual  address.     (See  page  49.) 

The  Report  of  the  Committee  on  Land  Surveying  was  then  pre- 
sented by  the  Chairman,  M.  Gaviller,  which,  after  discussion,  was 
received  and  adopted.     (See  page  21.) 

The  Committee  on  Entertainment  notified  the  meeting  of  the  an- 
nual dinner,  on  Wednesday  evening,  at  8  o'clock. 

Meeting  adjourned  at  5  p.m. 
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Evening  Session,  8  p.  m. 

President  in  the  Chair. 

J.  W.  Tyrrell  read  his  paper  on  "  Harbour  and  Coast  Surveys  in 
Hudson's  Bay  and  Strait." 

Moved  by  Mr.  Kirkpatrick,  seconded  by  Mr.  Cozens :  That  a  vote 
of  thanks  be  tendered  to  Mr.  Tyrrell  for  his  excellent  paper.     Carried. 

Committee  on  Boundary  Commission  presented  their  report, 
through  Mr.  Sankey,  Chairman.     (See  page  44.) 

Moved  by  Mr.  Caviller,  seconded  by  Mr.  Ellis  :  That  the  President 
name  a  Committee  to  make  a  draft  of  the  proposed  amendments, 
and  they  be  submitted  for  the  consideration  of  the  Association  on 
Thursday.     Carried. 

The  President  named  as  that  committee  Messrs  G.  B.  Kirkpatrick, 
C.  F.  Miles,  V.  Sankey,  M.  Caviller  and  E.  Stewart. 

The  President  read  report  of  Committee  on  Affiliation  of  the 
Different  Associations  of  Land  Surveyors  in  Canada,  which  was  laid 
on  the  table  until  the  last  day  of  the  meeting. 

Meeting  adjourned  at  10  p.m. 


WEDNESDAY,  FEBRUARY  26th,  10  a.m. 

The  President  in  the  chair. 

The  Report  of  the  Committee  on  Drainage  was  read  by  Mr  Chip- 
man  in  the  absence  of  the  chairman,  James  Robertson,  P.L.S. 

Moved  by  Mr.  Selby,  seconded  by  Mr.  Campbell,  that  the  Report 
of  the  Committee  on  Drainage  be  received  and  adopted.     Carried. 

Moved  by  Willis  Chipman,  seconded  by  T.  J.  Patten,  that  the 
Committee  on  Drainage  for  the  ensuing  year  prepare  a  circular,  as 
recommended  in  the  Report  of  the  Drainage  Committee,  and  send  a 
copy  to  such  of  the  township  clerks  as  they  may  select,  and  that  the 
Secretary  send  copies  to  the  members  of  this  Association.    Carried. 

The  paper  on  "  Tunnel  Drain  "  was  read  by  Mr.  Chipman,  in  the 
absence  of  the  writer,  J.  C.  McNabb,  P.L.S.  A  resolution  of  thanks 
was  passed  to  the  author. 

The  paper  on  "  Levelling  "  was  read  by  Mr.  Chipman  in  the 
absence  of  the  writer,  J.  L.  Morris,  P.L.S. 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  McAree  :  That  this 
paper  be  received  and  referred  to  the  Publication  Committee,  and  the 
thanks  of  this  Association  be  given  to  the  author.     Carried. 

Moved  by  H.  D.  Ellis,  seconded  by  C.  F.  Miles  :  That  the  Presi- 
dent name  a  committee  to  revise  the  tariff  of  charges,  and  report  to 
the  meeting  Thursday  morning.     Carried. 
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The  President  named  the  following  committee :  Messrs.  E.  Stew- 
art, M.  Caviller,  H.  J.  Browne,  H.  B.  Proudfoot,  T.  B.  Speight,  C. 
F.  Miles  and  Lewis  Bolton. 

Adjourned  at  12.20  p.m. 

Afternoon  Session,  2  p.m. 

The  Report  of  Auditors  was  then  received  and  adopted. 

The  Engineering  Committee  made  no  report. 

F.  L.  Foster,  P.L.S.,  read  his  paper  on  "  Draughting." 

Moved  by  Mr.  Stewart,  seconded  by  Mr.  Dickson  :  That  a  vote  of 
thanks  be  tendered  to  Mr.  Foster  for  his  excellent  paper  on  draught- 
ing.    Carried. 

Mr.  H.  J.  Bowman  read  his  paper  on  "  Water-works  for  Towns 
and  Villages." 

A  vote  of  thanks  was  tendered  Mr.  Bowman  for  his  paper. 

Mr.  G.  B.  Abrey  read  his  paper  on  "  The  Graphical  Calculus." 

The  thanks  of  the  meeting  were  tendered  to  Mr.  Abrey  for  his 
paper,  one  which  must  have  cost  a  great  deal  of  time  and  thought  in 
its  preparation. 

Prof.  Galbraith  suggested  that,  in  papers  of  this  description,  ab- 
stracts should  be  printed  previous  to  first  reading,  to  enable  discus- 
sion on  it. 

Meeting  adjourned  at  5.15  p.m. 


THURSDAY,  FEBRUARY  27TH,  10  a.m. 

Report  of  Committee  on  Publication  was  then  presented  by  the 
Secretary,  in  the  absence  of  the  Chairman,  H.  L.  Esten,  P.L.S. 

Moved  by  Willis  Chipman,  seconded  by  A.  J.  Van  Nostrand : 
That  the  report  of  the  Publication  Committee  be  received  and 
adopted.     Carried. 

Report  of  Committee  on  Instruments  was  then  presented  by  J.  W, 
Tyrrell,  P.L.S. ,  Chairman. 

Moved  by  Mr.  T.  H.  Jones,  seconded  by  R.  B.  Rogers  :  That  the 
Report  of  Committee  on  Instruments  be  received  and  adopted. 
Carried. 

The  President,  Chairman  of  the  Committee  on  Affiliation,  made 
the  following  remarks :  This  matter  came  up  the  first  day,  and  I  read 
all  the  correspondence,  the  matters  submitted  from  the  Dominion 
Association,  and  to  the  Committee  appointed  to  report  to  the  Execu- 
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tive,  and  the  remarks  of  each  member  of  the  Executive.  The  whole 
thing  was  forwarded  to  the  Dominion  Association,  in  Ottawa,  in  time 
for  their  annual  meeting,  and  although  suggested  that  some  of  them 
should  appear  here  and  discuss  the  matter,  we  have  not  heard  from 
them  by  letter  or  by  any  representative.  I  don't  think  there  is  any 
use  of  my  saying  anything  more  about  it.  The  matter  originated  with 
them  ;  they  have  our  opiriion  and  they  have  taken  no  action  upon  it. 
It  might  be  proper  under  this  head,  if  this  meeting  sees  fit,  to  adopt 
the  report  of  the  Executive  as  the  opinion  of  this  meeting.  That  would 
dispose  of  it  and  the  matter  would  stand. 

Moved  by  John  McAree,  seconded  by  D.  L.  Sanderson  :  That  the 
Report  of  the  Special  Committee  on  Affiliation  be  received  and 
adopted.     Carried. 

P.  S.  Gibson  then  read  his  paper  on  "  Compiled  Plans." 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Abrey  :  That  a  vote  of 
thanks  be  tendered  to  Mr.  Gibson  for  his  excellent  paper.    Carried. 

Afternoon  Session,  2  p.m. 

G.  B.  Abrey  read  a  paper  on  "  Extra  Strains  in  Structures." 

Moved  by  M.  Gaviller,  seconded  by  Mr.  Dickson  :  That  a  vote  of 
thanks  be  tendered  to  Mr.  Abrey.     Carried. 

Report  of  Committee  on  Entertainment  was  verbally  presented  by 
A.  J.  VanNostrand,  Chairman,  as  follows:  Prof.  Galbraith  mentioned 
last  night  at  our  dinner  something  about  our  taking  quarters  in  his 
building  at  our  next  annual  meeting.  We  have  nothing  to  report  but 
our  dinner  of  last  evening,  but  our  written  report  will  appear  in  the 
Proceedings. 

The  President  :  As  to  Prof.  Galbraith's  suggestion,  we  had  better 
leave  that  to  the  Executive  to  deal  with  as  the  next  session  ap- 
proaches. 

Moved  by  John  McAree,  seconded  by  F.  L.  Foster :  That  the  Re- 
port of  Committee  on  Entertainment  be  taken  as  read,  and  be  printed 
in  the  Proceedings.     Carried. 

Mr.  Sankey :  I  have  the  Report  here  of  the  sub-Committee  ap- 
pointed yesterday  re  Boundary  Commissioners.  I  suppose  the  proper 
thing  would  be  to  hand  it  over  to  the  Legislative  Committee  to  carry 
the  thing  further.  The  Committee  did  not  think  it  necessary  to  bring 
in  the  several  clauses  that  were  in  the  first  draft  relative  to  improper 
acting  on  the  part  of  the  members  of  the  Board.  That  is  all  covered 
in  other  ways,  both  as  surveyors  or  judges,  as  the  case  may  be.  The 
law  of  arbitration  seems  to  be  well  understood  in  the  country.  It  is 
clearly  set  forth  in  the  existing  Acts.  What  the  Committee  thought 
was,  that  by  having  a  court  of  this  kind  the  parties  could  bring  it  into 
operation  of  their  own  free  will,  and  the  results  of  which  can  be  made 
binding  ;  that  it  will  lessen  litigation  and  have  justice  done  in  a  more 
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proper  and  business-like  way  than  at  present.  We  think  if  a  court  of 
this  kind  is  established,  and  the  public  get  to  know  the  powers  of  such 
a  court,  that  it  will  be  the  way  more  often  chosen. 

Moved  by  Villiers  Sankey,  seconded  by  Mr.  Dickson  :  That  the 
Report  of  Committee  on  Boundary  Commissioners  be  referred  to  the 
Committee  on  Legislation.     Carried. 

Mr.  Aylsworth  :  The  Committee  on  Legislation  have  nothing  to 
report. 

Mr.  Stewart :  The  Committee  on  Tariff  have  put  their  report  in 
the  form  of  a  resolution,  as  follows: — Moved  by  Mr.  Stewart,  seconded 
by  Mr.  Miles  :  That  the  Executive  Committee  be  empowered  and 
instructed  to  take  such  means  as  they  ma}^  deem  advisable  to  prevent 
unqualified  persons  from  practising  as  surveyors.     Carried. 

The  President :  The  idea  is  that  this  should  be  left  in  the  hands 
of  the  Executive,  and  any  member  feeling  aggrieved  by  such  men 
practising  may  communicate  the  facts  to  the  Secretary  of  the  Associ- 
ation, with  the  evidence,  and  that  will  be  laid  before  the  Executive. 
If  the  Executive  feel  that  from  the  state  of  the  case  laid  before  them  a 
conviction  could  be  made,  they  would  be  expected  to  proceed  with  it. 
However,  the  matter  is  left  entirely  in  the  hands  of  the  Executive. 

Mr.  Sankey  :  I  think  the  Executive  ought  to  do  a  little  more.  If 
a  reasonable  case  is  made  out,  they  ought  to  be  at  liberty  to  employ 
somebody  to  examine  into  the  facts.  It  is  putting  the  onus  on  the 
surveyor.  It  is  of  general  importance  to  the  whole  profession.  The 
Executive  ought  to  be  empowered  to  assist  the  surveyor  hunting  up 
the  facts. 

The  President :  I  think  the  meeting  would  be  willing  to  leave  that 
to  the  judgment  of  the  Executive. 

Mr,  Dickson  :  We  are  all  interested  in  this,  and  if  there  is  a  case 
of  the  kind  comes  up,  there  should  be  an  understanding  that  we  all 
put  our  hands  into  our  pockets  to  fight  it. 

A  communication  was  read  from  David  Boyle,  Esq.,  curator  of  the 
Canadian  Institute,  inviting  the  members  of  the  Association  to  visit 
the  Archaelogical  Museum  of  the  Institute. 

Moved  by  Mr.  Chipman,  seconded  by  Mr.  Sanderson  :  That  the 
invitation  be  accepted  after  the  close  of  this  meeting.     Carried. 

Report  of  Committee  appointed  last  session  on  Exploratory 
Surveys  was  then  presented  by  E.  Stewart,  Chairman, 

Mr.  Stewart :  It  Was  also  thought  wise  that  some  lands  should  not 
be  surveyed  but  left  as  timber  reserves.  Also  that  a  Mining  Engineer 
be  allowed  to  accompany  the  party  in  order  to  find  out  where  the  best 
mineral  land  was,  and  find  out  something  of  the  geology  of  the 
country.  We  all  know  that  the  Geological  Survey  is,  and  has  been, 
for  a  great  many  years  engaged  in  topographical  surveying,  in  fact 
they  are  interfering  with  the  work  properly  belonging  to  surveyors. 
There  is  one  matter  that  I  think  would  be  wise  to  bring  before  the 
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Commissioner  of  Crown  i^ands,  that  we  should  have  a  traverse  of  the 
Canadian  Pacific  Railway  right  through  the  Province  as  a  base  for 
future  work. 

Mr.  Cozens :  I  helped  to  make  surveys  north  of  the  Canadian 
Pacific  line  to  which  I  could  get  no  tie  Ime  at  all.  They  were  accepted 
by  the  Department  because  it  was  not  possible  to  get  further  infor- 
mation. 

Moved  by  Mr.  Stewart,  seconded  by  Mr.  McAree :  That  the 
report  of  the  Special  Committee  on  Exploratory  Surveys  be  received 
and  adopted.     Carried. 

Moved  by  Willis  Chipman,  seconded  by  W.  R.  Aylsworth  :  That 
the  meeting  do  now  adjourn  for  an  intermission  of  ten  minutes. 
Carried. 

(During  intermission  a  photograph  of  the  members  present  was 
taken  by  Mr.  Chipman). 

Moved  by  Willis  Chipman,  seconded  by  John  McAree  :  That  in 
the  opinion  of  this  Association  an  Act  of  Incorporation  similar  to  the 
acts  incorporating  the  other  professions  in  this  Province  is  desirable  ; 
that  the  Executive  Committee  of  the  Association  to  be  electee}  during 
the  month  of  March  (proximo)  be  and  are  hereby  instructed  to  submit 
to  this  Association  at  its  next  annual  meeting  a  draft  of  a  bill  to 
incorporate  this  Association.     Carried. 

Moved  by  A.  J.  VanNostrand,  seconded  by  V.  Sankey  :  That  any 
omissions  or  clerical  errors  in  the  Record  of  the  Proceedings  of  this 
meeting,  now  in  the  hands  of  the  Stenographer  and  the  Secretary,  be 
corrected  by  the  Committee  on  Publication  before  being  printed. 
Carried. 

NOMINATIONS    OF    OFFICERS. 

Mr,  VanNostrand  :  I  move  that  Mr.  Villiers  Sankey  be  appointed 
President.     Carried. 

Mr.  Dickson  :  In  this  Association  as  in  other  public  bodies,  I  think 
it  is  well  to  put  members  in  positions  of  trust  who  are  active  working 
members  of  this  Association.  I  have  much  pleasure  in  moving  that 
Mr.  E.  Stewart  be  nominated  as  Vice-President  of  this  Association. 

Mr.  McAree  :  I  move  that  Mr.  Aylsworth  be  nominated  as  Vice- 
President. 

Mr.  Aylsworth  :  My  name  has  been  proposed,  but  I  hope  the 
gentleman  who  proposed  it  will  withdraw  it.  I  could  not  consent  to 
act  as  Vice-President.  While  I  desire  the  Association  to  go  on  and 
prosper,  I  am  too  far  removed  from  the  centre  of  action,  and  I  am 
not  wholly  occupied  in  land  surveying  and  not  so  interested  as  I  would 
have  been  twenty-five  years  ago. 

Mr.  Aylsworth's  name  is  withdrawn  and  Mr.  Stewart  elected  Vice- 
President. 

Mr.  Chipman  :  I  beg  to  nominate  Mr.  A.  J.  VanNostrand  as  Sec- 
retary-Treasurer.    I  am  certain  we  cannot  get  a  man  who  will  fill  the 
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position  better  than  Mr.  VanNostrand.  In  proposing  him  I  hope 
you  will  see  your  way  to  making  it  a  unanimous  nomination.  Carried 
unanimously. 

Mr.  VanNostrand  :  If  it  is  the  desire  of  the  Association  that  I 
take  the  position  for  a  year,  I  will  do  my  best,  and  if  I  can  give  any- 
thing like  the  satisfaction  Mr.  Chipman  has  given,  I  will  feel  highly 
rewarded. 

The  President :  We  want  six  Councillors. 

Mr.  Dickson  nominates  Mr.  M.  Gaviller,  Mr.  McAree  nominates 
Mr.  Jones,  Mr.  Gibson  nominates  Mr.  Chipman  (Mr.  Chipman  de- 
clines nomination),  Mr.  Sankey  nominates  J.  W.  Tyrrell,  Mr.  Gaviller 
nominates  Mr.  Proudfoot,  Mr.  Chipman  nominates  Mr.  Robertson, 
Mr.  Foster  nominates  Mr.  Dickson,  Mr.  Cozens  nominates  Mr,  Miles, 
Mr.  VanNostrand  nominates  Mr.  Gibson  (Mr.  Gibson  declines). 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  Selby  :  That  Messrs. 
H.  L.  Esten  and  John  McAree  be  scrutineers  of  ballots  for  the  year 
1890.     Carried. 

NEW    BUSINESS. 

Mr.  Abrey  :  We  have  a  good  deal  of  bother  here  in  the  Registry 
Office  about  looking  at  plans,  and  paying  a  fee  of  ten  cents.  It  creeps 
up  every  month  or  two  that  the  Registrar  wants  sometimes  $1,  and 
other  prices.  I  would  like  to  have  the  matter  arranged.  I  think  the 
surveyors  ought  to  be  entitled  to  see  plans  free.  Half  the  people 
come  to  our  office  to  look  at  plans,  and  we  make  no  charge.  I  think 
a  deputation  should  be  appointed  to  wait  on  the  Inspector  of  Registry 
Offices  or  other  officer  of  the  Government. 

Mr.  Cozens  :  In  every  Registry  Office  that  I  have  gone  to  I  have 
paid  nothing  whatever. 

Mr.  VanNostrand  :  Some  years  ago  I  wrote  to  the  then  Inspector 
of  Registr}^  Offices  in  the  matter,  and  I  received  a  short  note  from 
him  to  say  that  he  had  no  authority  to  settle  the  fees  ;  that  they  were 
all  to  be  found  in  the  Registry  Act. 

The  President  :  I  think  it  is  perfectly  right  that  a  clear  under- 
standing should  be  had  in  this  matter.  The  Registrar  has  a  right  to 
charge  certain  fees  and  no  others.  I  think  it  would  be  a  fit  subject 
for  the  Executive  to  take  up  to  wait  on  the  Deputy  Attorney  General 
or  the  Inspector. 

Moved  by  A.  J.  VanNostrand,  seconded  by  G.  B.  Abrey  :  That  the 
Executive  Committee  be  instructed  to  confer  with  the  Attorney- 
General  or  such  officer  as  they  may  deem  fit  in  order  to  reach  an 
understanding  as  to  fees  to  be  charged  by  Registrars  for  inspecting  or 
copying  filed  plans.     Carried. 

Mr.  Sankey  :  I  take  this  opportunity  of  returning  iny  thanks  for 
the  unanimous  election  of  myself  as  President.  When  the  Association 
was  first  started  I  never  supposed  you  would  confer  this  honour  on 
me.     Although  I  have  endeavoured  to  do  what  I  could  to  further  the 
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interest  of  the  Association  I  certainly  don't  feel  the  work  I  have  done 
has  merited  such  honour  from  you.  I  hope  during  the  coming  year 
the  Association  will  go  on  and  prosper  ;  and  I  would  ask  of  you  all  to 
assist  the  Association  in  whatever  way  you  may.  I  also  ask,  if  any 
member  of  this  Association  has  anything  to  bring  up,  not  to  wait 
until  our  annual  meetmg  to  start  the  idea,  but  to  write  a  letter  to 
myself  or  the  Secretary.  A  great  many  points  come  up  at  our 
annual  meeting  when  members  have  hardly  time  to  discuss  them,  and 
in  that  way  don't  get  the  discussion  they  would  if  we  had  some 
previous  notice  of  it. 

Mr.  Stewart  :  I  beg  to  return  my  thanks  for  the  honour  you  have 
conferred  on  me  in  making  me  Vice-President.  At  the  last  meeting 
we  passed  a  resolution  that  any  question  coming  up  on  Land  Survey- 
ing should  be  sent  to  the  Chairman  of  the  Land  Surveymg  Com- 
mittee, and  they  would  sit  on  that,  and  they  have  carried  it  out  this 
year,  and  brought  it  before  the  Association.  If  it  was  done  with  the 
Engineering  and  Drainage  Committee  it  would  have  the  same  effect. 
I  think  if  every  member  will  try  to  get  some  one  near  him  to  join  the 
Association  we  could  do  a  great  deal  to  swell  the  membership,  and 
have  a  better  meeting  than  this  year. 

Moved  by  Mr.  Jones,  seconded  by  Mr.  Caviller  :  That  the  sum  of 
$40  be  paid  to  the  retiring  Secretary-Treasurer,  Mr.  Chipman,  from 
the  funds  of  this  Association.     Carried. 

Mr.  Chipman  :  I  don't  think  the  Association  can  stand  that 
expense. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Chipman  :  That  the 
President  do  now  leave  the  chair,  and  that  Mr.  Aylsworth  take  it. 
Carried. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  McAree  :  That  a  hearty 
vote  of  thanks  be  tendered  to  the  retiring  President,  Mr.  Niven. 
Carried. 

The  Chairman  :  Mr.  Niven,  I  have  much  pleasure  in  tendering 
you  the  hearty  vote  of  thanks  of  this  Association  for  your  services  as 
President  during  the  past  year,  for  the  courteous  and  affable  manner 
in  which  you  have  treated  us  all  and  conducted  the  business  of  the 
Association  during  the  past  few  days. 

Mr.  Niven  :  I  thank  you  very  much,  gentlemen,  for  the  vote  of 
thanks  you  have  just  given  me.  All  I  can  say  is,  I  have  endeavoured 
to  the  best  of  my  ability  to  discharge  the  duties  incumbent  upon  the 
occupant  of  that  office.  I  shall  have  just  as  much  pleasure  in  acting 
as  a  full  private  in  years  to  come  as  I  have  had  in  sitting  at  the  head 
of  this  Association.  As  I  have  said  before,  I  think  that  our  Associa- 
tion is  fairly  launched,  and  as  years  go  on  I  hope  that  the  purpose  for 
which  we  have  been  organized  will  be  more  fully  seen  and  felt. 

Mr.  Dickson  :    I  move  we  now  adjourn. 

Mr.  Niven  :  I  declare  the  Fifth  Annual  Meeting  of  the  Land  Sur- 
veyors" Association  of  Ontario  closed,  4.20  p.m. 
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MEMBERS    IN    ATTENDANCE   AT   THE   TORONTO 
ANNUAL    MEETING. 


Abrey,  Geo.  B. 
Aylsworth,  W.  R. 
Bolton,  Lewis. 
Bowman,  C.  D. 
Bowman,  H.J. 
Browne,  H.  J. 
Browne,  W.  A. 
Campbell,  D.  S. 
Chipman,  Willis. 
Cozens,  Jos. 
Dickson,  Jas. 
Ellis,  H.  D. 
Esten,  H.  L. 


Foster,  F.  L. 
Galbraith,  Jno. 
Gaviller,  ^I. 
Gibson,  P.  S. 
Jones,  T.  Harry. 
Kirkpatrick,  G.  B. 
McAree,  Jno. 
McEvoy,  H.  R. 
McKay,  Owen. 
Miles,  C.  F. 
Murphy,  Chas.  J. 
Niven,  Alex. 
Patten,  T.  J. 


Proud  foot,  H.  B. 
Rogers,  R.  B. 
Ross,  Geo. 
Sankey,  Viliiers. 
Sanderson,  D.  L. 
Selby,  H.  W. 
Sherman,  Ruyter. 
Speight,  T.  B. 
Stewart,  Elihu. 
Stewart,  L.  B. 
Tyrrell,  J.  W. 
VanNostrand,  A.J. 
Wheelock,  C.  R. 


RESULT  OF  ELECTIONS. 

President Viliiers  Sankey (by  acclamation). 

Vice-President Elihu  Stewart (by  acclamation). 

Secretary -Treasurer A.  J.  VanNostrand (by  acclamation). 


Councillors. 


H.  B.  Proudfoot    29 

M.  Gaviller 26 

T.  Harry  Jones 21 

C.  F.  Miles 18 


J.  W.  Tyrrell 14 

Jas.  Dickson    8 

Jas.  Robertson    8 


I   therefore  declare   the  following    Councillors   elected 
Proudfoot,  M.  Gaviller  and  T.  Harry  Jones. 


H.    B. 


Examined  and  found  correct. 


A.  J.  VanNostrand, 

Secretary -Treasurer. 


(Signed)     John  McAree, 

H.   L.  EsTEN, 

Scrutineers  of  Ballots. 
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REPORT  OF  THE  SECRETARY-TREASURER. 


Mr,  President, — The  following  report  is  herewith  submitted  as 
the  business  of  the  Association  for  the  year  ending  with  this  meeting  : 

Our  membership  remains  about  the  same  as  during  1887  and  1888, 
but    I   regret   to  say  that  several  of  our  members   have   not   as  yet  • 
remitted  their  fees   for   1889,   notwithstanding   that   they  have  had 
several  opportunities  to  do  so. 

A  very  full  meeting  of  the  Executive  and  Standing  Committees 
was  held  in  Toronto  on  the  27th  of  December  last  at  which  several 
matters  of  importance  were  discussed. 

The  following  circulars  were  issued  by  the  Executive  up  to  the 
present  date  since  my  last  report : — 

No.  18 — Proposed  amendments  to  Surveyors'  Act. 

No.  19 — Programme  of  Fourth  Annual  Meeting,  18^9. 

No.  20 — Respectmg  annual  dues  (6th  March,  i88g). 

No.  21 — Respecting  land  surveyors  in  active  practice. 

No.  22 — Result  of  election  of  Executive  Committee,  1889. 

No.  23 — Addressed  to  those  Provincial  land  surveyors  who  are  in 

active   practice,    but    who    are    not    members    of  the 

Association. 
No.  24— Minimum  tariff  in  1889. 

The  proposed  amendments  to  the  Survey  Act  were  discussed  at  the 
last  meeting  of  the  Association  and  were  referred  to  the  committee  on 
legislation. 

The  replies  to  circular  number  twenty-three  show  that  there  are 
many  Provincial  Land  Surveyors  in  active  practice  who  are  not 
members  of  this  Association,  of  which  the  following  is  a  list  : — 


Allan,  Jas.,  Renfrew. 
Bakie,  J.  D.,  St.  Thomas. 
Beatty,  W.,  Deha. 
Burchill,  Jno.,  Merrickville. 
Brown,  D.  R.,  Cornwall. 
Brown,  D.  B.,  Cornwall. 
Brown,  Jno.  S.,  Heckston. 
Burnet,  H.,  Peterborough. 
Bell,  Wm.,  Pembroke. 
Bell,  Andrew,  Almonte. 
Byrne,  Thos.,  Sarnia. 
Carre,  Henry,  Belleville. 
Cotton,  A.  F.,  Ottawa. 
Creswick,  Henry,  Barrie. 
Cromwell,  J.  M.  O.,  Perth. 
Carroll,  Cyrus,  Hamilton. 
Chadwick,  F.  J.,  Guelph. 
DeCew,  E.,  DeCewville. 


Fair,  Jno.,  Brantford. 
Fitzgerald,  J.  W.,  Peterborough. 
Fowlie,  Albert,  Orillia. 
Gibson,  Geo.,  St.  Catharines. 
Gossage,  B.  W.,  St.  Thomas. 
Hamilton,  Robt.,  L'Orignal. 
Hermon,  R.  W.,  Rednersville. 
Hermon,  Mr.,  Rednersville. 
Halford,  A.  J.,  Essex  Centre. 
Howitt,  Alfred,  Gourock. 
Hewson,  T.  R.,  Peterborough. 
Jephson,  R.  J.,  Bracebridge. 
James,  Silas,  Toronto. 
Johnston,  W.  O.,  Whitby.    ' 
Jones,  J.  H.,  Sarnia. 
Kennedy,  R.  O'Dowd,  Caledonia. 
Kennedy,  J.  H.,  St.  Thomas. 
Longhead,  Aaron,  Orillia. 
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Reid.  J.  L.,  Port  Hope. 
Smith,  Geo.,  Beaverton. 
Smiley,  Win  ,  Norwich. 
Sing,  J.  G.,  Meaford. 
Staunton,  F.  H.  L.,  Hamilton. 
Strange,  Henry,  Rockwood. 
Seager,  Edmund,  Rat  Portage. 
Ure,  F.  J.,  Woodstock. 
Wilkins,  F.  W.,  Norwood. 
VanBuskirk,  W.  F.,  Stratford. 


Ludgate,  B.  A.,  Peterborough. 
Laird,  J.  S.,  Essex  Centre. 
Law,  Henry,  DunnviUe. 
Malcolm,  Sherman,  Rondeau. 
Marshall,  Jas.,  Kincardine. 
McDougall,  A.  H.,  Port  Arthur. 
McLean,  J.  K.,  Elora. 
O'Flynn,  Edward,  Windsor. 
Passmore,  F.  F.,  Toronto. 
Reynolds,  Samuel,  St.  Catharines. 
Rombough,  M.  B.,  Durham. 

In  addition  to  these  57  there  are  a  few  surveyors  in  the  Province 
who  practise  occasionally,  and  several  men  who  have  passed  their 
final  Provincial  Land  Surveyors'  examination  during  the  year. 

It  may  be  of  interest  to  the  members  to  have  for  reference  a  state- 
ment of  the  number  of  Provincial  Land  Surveyors  appointed  since 
1857:- 

1857 

1858  

1859  

i860  

1861  

1862  

1863  

1864  

1865  

1866  

1867  

1868  

1869  

1870  

1871  

1872  

Frorh  1856  to  1886 — thirty  years — 341  surveyors  were  appointed,  an 
average  of  over  eleven  per  year,  or  nearly  one  new  surveyor  per  month. 

The  Secretary  again  begs  to  acknowledge  the  great  assistance 
rendered  him  by  the  members  of  the  Committees  on  Entertainment 
and  on  Publication. 

It  is  to  be  regretted  that  the  railway  companies  have  seen  fit  to  so 
modify  their  regulations  respecting  reduced  fares  that  members 
attending  this  meeting  will  secure  little  reduction. 

The  accompanying  statement  shows  the  financial  condition  of  the 
Association.  Although  the  expenditure  has  been  less  than  last  year, 
the  cash  balance  at  the  end  of  1889  was  less  than  that  at  the  end  of 
1888  by  $30  00,  representing  ten  members  in  arrears. 

All  of  which  is  respectfully  submitted. 

Willis  Chipman, 

Secretary-Treasurer. 


21 

1873 

22 

1874 

II 

1875 

21 

1876 

21 

1878 

II 

1879 

17 

1880 

17 

1881 

6 

1882 

15 

1883 

5 

1884 

3 

1885 

2 

1886 

4 

1887 

4 

1889 

6 

7 

5 
II 

17 

19 
12 
10 
10 
14 


9 

13 
12 
10 
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STATEMENT  OF  RECEIPTS  AND  EXPENDITURES  OF  THE  ASSOCIA- 
TION OF  PROVINCIAL  LAND  SURVEYORS  OF  ONTARIO  FOR 
THE  YEAR    1889.  

1889,  RECEIPTS. 

To  Balance  from  1888 »55  00 

"  Fees,  I  Active  Member  for  1888  at  $3 ^3  00 

"     94  Active  Members  for  1889  at  $3 282  00 

"       "     2  Junior  Members  for  1889  at  $3 600 

"     D.  Beatty,  Balance  for  1888 100 


Advertisements,   1888 6  00 

i88q 81  00 


292  00 


87  00 


Proceedings  sold 50 

Total $434  5° 


1889.  E.XPENDITURES. 

By  Postage  and  Telegrams #26  65 

Stationery,  etc 1 1   15 

Rental  of  Rooms  for  Annual  Meeting 12  00 

Printing  Circulars,  Programmes,  etc 23  00 

Proceedings 171  90 

Azimuth  Tables 19  5° 

Engraving,  etc 44  75 

Express,  Cartage,   Freight,  etc.,  in  Exchanges 16  55 

Amount  granted  to  Stenographer 35  00 

"              "             Secretary-Treasurer 40  00 

Balance,  Dec.  31st,  1889 34  0° 


Total $434  5° 


SUPPLEMENTAL  STATEMENT,  F"ROM  JAN.  ist,  1890,  to  FEB.  20TH,  1890. 

l8gO.  RECEIPTS. 

To  Balance  from  1889 $34  00 

"  Fees,  2  Active  Members  for  1889  at  83 6  00 


Total. 


1890.  EXPENDITURES. 

By  Postage $6  50 

"  Printing  Programmes,   xbgo 5  00 

"  Express,  etc.,  Ohio  Reports,  1889 2  60 

' '  Cartage,  etc 9° 

"  Balance 25  00 


Total. 


WILLIS  CHIPMAN, 
Feb.  25th,  1890.  Secretary -Treasurer 
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REPORT  OF  AUDITORS. 


The  undersigned  Auditors  beg  to  report  as  follows  : — That  we 
have  examined  the  books  and  accounts  of  the  Secretary-Treasurer, 
Willis  Chipman,  Esq.,  for  the  year  i88g,  and  to  date  of  this  year,  and 
have  annexed  to  this  report  a  statement  showing  the  amount  of 
Receipts  and  Expenditures,  which  shows  a  balance  on  hand  of 
Twenty-five  dollars  ($25).  We  find  vouchers  for  all  accounts  paid 
excepting  about  Fifty  dollars  ($50),  this  amount  being  principally  for 
postage,  duties,  freight  and  express. 

D.  S.  Campbell, 
T.  Harry  Jones, 

Toronto,  Feb.  26th,  1890.  Auditors. 


REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 


Mr.  President, — Your  Committee  beg  leave  to  report  as  fol- 
lows : — 

At  the  last  annual  meeting  of  our  Association  some  subjects  for 
consideration  were  referred. 

1.  That  a  recast  of  the  Act  relative  to  Town  and  Village  Surveys 
seems  to  be  a  necessity. 

This  your  Committee  heartily  endorses,  but  on  account  of  the  date 
of  meeting  of  the  Local  Legislature,  and  probability  of  this  session 
being  the  last  of  this  Parliament,  it  was  considered  advisable  not  to 
subn.it  any  recommended  changes  for  legislation.  Also  from  papers 
expected  to  be  read,  and  discussion  thereon,  considerable  new  light 
may  be  thrown  upon  the  subject. 

2.  As  to  adaption  of  Cadastral  Survey  in  Ontario,  as  now  in 
use  in  the  Province  of  Quebec,  your  Committee  consider  that,  from 
measurements  not  being  given  on  the  plans  filed  and  from  the  differ- 
ent manner  in  which  lots  in  original  surveys  are  laid  out  and  num- 
bered in  this  Province — the  Cadastral  System,  whilst  most  useful  in 
the  Province  of  Quebec,  would  not  be  found  so  to  any  such  extent  in 
Ontario. 

3.  The  use  of  the  term  "  more  or  less,"  as  to  the  length  of  lines, 
we  consider  to  be  necessary  in  some  descriptions.  We  should  recom- 
mend the  use  of  this  expression  to  be  limited  to  the  greatest  possible 
extent. 

Bearings  of  lines  should  be  shown  on  a  plan  and  defined  as  astro- 
nomical or  present  magnetic. 

4.  Actual  staking  out  of  a  sub-division  is  not  called  for  by  the  Act, 
as  at  present  worded. 
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Your  Committee  consider  steps  should  be  taken  to  render  this 
compulsory,  and  recommend  its  consideration  to  the  Legislative 
Committee. 

5.  We  cordially  agree  with  the  remarks  of  Mr.  H.  D.  Ellis  at  the 
close  of  his  paper  on  Right  of  Way  Surveys  (Dominion  Act),  read  at 
our  last  annual  meeting.  We  regret  that  legislation  has  been  passed 
placing  in  the  hands  of  others  the  power  to  certify  plans,  draw  up 
descriptions  and  define  boundaries  of  properties,  which  are  specially 
the  duty  of  a  land  surveyor, 

6.  From  all  reports  the  working  of  the  minimum  tariff,  adopted 
at  our  last  annual  meeting,  has  been  satisfactory. 

Your  Committee  would  recommend,  in  addition,  the  adoption  of  a 
tariff  by  the  hour,  which  would,  in  many  cases,  avoid  difficulties. 

In  accordance  with  the  recommendation  of  our  last  annual  meet- 
ing, several  questions  have  been  sent  in  for  the  consideration  of  your 
Committee. 

The  questions  and  diagrams  submitted,  with  answers  attached,  are 
appended  to  this  Report. 

Your  Committee  consider  that  questions  intended  to  be  submitted 
are  to  be  those  relating  to  field   work   and  application  of  Surveyors' 

Act. 

M.  Caviller, 

Chairman  of  Committee. 

DISCUSSION. 

The  President — I  think  the  Chairman  should  read  the  queries, 
with  the  answers  of  the  Committee,  and  let  us  deal  with  that  before 
we  pass  on  to  anything  else. 

Question  "/I." — This  diagram  is  part  of  a  double-fronted  town- 
ship bordering  on  a  lake.  That  part  of  the  road  allowance  between 
the  6th  and  7th  concessions,  extending  from  a  to  b,  is  entirely  obliter- 
ated, not  a  blaze  or  mark  is  to  be  found  of  any  description,  and  the 
corporation  require  it  to  be  located  and  estabUshed  to  give  access  to 
the  lake,  and  the  parties  owning  the  land  on  each  side  are  bitterly 
opposed  to  it,  and  no  evidence  can  be  obtained  as  to  any  of  the  old 
trees  or  other  marks.  How  can  it  be  estabhshed  ;  where  is  the  law 
for  such  a  case  ? 

Answer  by  Committee. — Not  sufficient  data  given.  If  broken  dis- 
tance is  given  between  lots  5  and  6  from  concession  hne  vi.  and  vii.  to 
lake,  and  width  of  con.  vii.;  on  Government  plan.  Lay  off  cons.  vii. 
and  vi.  by  proportional  division — if  depth  of  con.  vi.  is  not  g:iven  as 
above,  give  con.  vii.  depth  according  to  Government  instructions  for 
original  survey  of  the  township,  and  leave  balance  for  con.  vi.  (less 
one  chain  for  concession  road  allowance).     Sec.  38,  Survey  Act. 

Mr.  Chipman — I  have  expressed  my  opinion  before  on  questions 
similar  to  this,  to  this  Association,  but  I  repeat   what  I  have  said  : 
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The  object  of  a  re-survey  is  to  reproduce  the  old  line,  whether  that  is  the 
wording  of  the  Act  or  not.  I  am  of  the  opinion,  the  proper  way  to 
re-produce  that  Hne  a  to  b,  as  it  was  run  in  the  first  place,  is  to  take 
your  bearing  on  line  a  to  the  east,  and  start  from  a  and  produce  to 
the  lake.  That  will  be  the  nearest  to  the  original  line.  That  is  the 
best  way  that  you  can  re-produce  the  old  line,  or  the  line  run  in  that 
way  will  be  nearer  the  original  line  than  any  other  line  you  will  run. 
Mr.  Aylsworth — The  course  that  Mr.  Chipman  suggests  is  the  best 
possible  way  to  find  if  there  were  any  marks.  I  am  quite  in  accord 
with  the  finding  of  the  Committee  in  that  case,  for  the  distance  be- 
tween lots  5  and  6  and  con.  vi.  is  not  given. 


Mr.  Stewart — The  variation,  owing  to  local  attraction,  will  be  the 
same  each  year. 

Mr.  Chipman — The  variation  from  one  point  to  another  will  be 
the  same. 

Mr.  Aylsworth — Two  or  more  surveyors  might  go  on  the  ground 
with  their  compasses,  having  the  same  opinion  of  the  law  and  what 
they  ought  to  do  to  run  the  line,  as  Mr.  Chipman  proposes,  and  run 
different  lines,  each  of  them.  They  take  the  variation  and  they  run 
on  the  same  magnetic  course  ;  they  agree  in  the  mind  as  to  what 
should  be  done,  but  they  get  a  different  result  on  the  ground  ;  would 
that  not  be  fatal  ?  If  we  do  as  the  Committee  have  found,  they  will 
all  get  the  same  line. 

Mr.  Chipman — That  may  be  very  true,  but  the  difference  between 
the  different  lines  in  that  case  would  be  slight  as  compared   with   the 
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difference  of  the  line  which  would  run  from  a  to  b  by  measuring  the 
distance  across  con.  vii.  The  line  between  may  be  ten  chains  in  error — 
it  may  be  no  chains  instead  of  loo.  I  have  seen  cases  where  the  dis- 
tance between  the  concessions  was  ten  chains  out.  By  the  method  I 
propose  you  may  reasonably  hope  that  your  line  will  be  within  half 
a  chain  of  the  original  line,  whereas  by  the  method  proposed  by  meas- 
uring down  on  the  line  of  5  and  6,  you  will  have  perhaps  the  southern 
boundary  of  con.  vii.  a  line  at  an  angle  of  about  seventy  degrees,  which 
would,  of  course,  be  absurd  ;  which  is  not  the  original  line  at  all. 

Mr.  Aylsworth — That  is  quite  a  reasonable  ground.  When  the 
surveyor  ran  through  to  the  lake  on  the  magnetic  course,  he  could 
not  tell  how  much  he  had  in  any  one  lot,  or  where  he  was.  The  only 
point  of  difficulty  is  as  to  how  the  bearing  is  to  be  got  at,  Mr.  Chipman 
proposes  to  pick  up  the  line  to  the  east  and  produce  it  on  to  the  lake  ; 
if  that  line  had  been  correctly  run,  that  would  be  the  best  thing  to  do. 

The  President — I  am  rather  inclined  to  agree  with  what  Mr.  Chip- 
man  has  said.  By  taking  the  depth  of  this  concession,  it  frequently 
happens  that  these  concessions  are  short  or  long,  and  by  measuring 
down  there  the  depth  you  might  be  five  chains  either  one  side  or  the 
other.  Now,  the  object  that  we  have  in  view  is  to  re-prdduce  this 
line  on  the  ground,  and  we  want  to  get  as  near  as  we  can  where  the 
original  survey  went. 

Mr.  Caviller — I  think  the  Committee,  in  giving  its  decision,  has 
simply  to  look  to  the  Statute,  and  if  the  Statute  says  so  and  so,  we 
should  so  word  our  answer,  no  matter  what  our  opinion  is.  I  think, 
as  far  as  my  judgment  is  concerned,  that  the  answer  of  the  Commit- 
tee is  in  accordance  with  the  law  laid  down  ;  that  is,  that  where  a 
concession  line  is  obliterated,  it  is  to  be  divided  according  to  the 
intention  of  original  survey — unless  you  can  find  a  point  at  each  of 
the  ends  to  fill  up  that  obliterated  space.  In  this  case  this  concession 
line  is  obliterated. 

Qztestion  "fi." — When  Township  A  was  originally  surveyed,  the 
north  boundary  was  chained  and  posts  planted  loo  chains  apart,  leav- 
ing the  concessions  100  chains  deep  and  then  one  chain  for  road  as 
shown  on  diagram.  Afterwards  Township  B  was  surveyed  and  the 
posts  on  the  north  boundary  of  A  were  used  for  starting  points,  so 
that  the  roads  in  each  township  are  opposite. 

Some  years  ago  the  lots  in  Township  A,  in  the  8th  concession 
from  lot  16  to  the  north-west  angle  of  lot  35,  were  surveyed  under  the 
C.  L.  Dept.,  and  the  surveyor  then  found,  at  the  north-west  angle  of 
lot  35,  a  cedar  stump,  the  remains  of  the  original  monument,  and 
marked  all  his  posts,  taking  the  road  off  to  the  west. 

A  short  time  after  this  survey  was  finished  the  south  boundary  of 
Township  B  was  established  under  the  C.  L.  Dept.,  and  the  monu- 
ments were  all  placed  opposite  those  in  Township  A,  with  the  excep- 
tion of  those  between  the  7th  and  8th  concessions,  which  were  put 
down  as  shown  in  red  marked  i  and  2,  in  this  case  making  a  jog  and 
not  corresponding  with  the  line  as  previously  surveyed  in  Township 
A,  or  as  the  cedar  stump  was  marked. 
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In  Township  B  the  Une  between  the  7th  and  8th  concessions  was 
not  run  or  located  at  the  time  of  the  original  survey,  but  a  few  years 
ago  the  County  Council  applied  by  petition  to  have  it  surveyed  under 
instructions  from  the  C.  L.  Dept.  When  the  surveyor  went  on  to 
the  ground  to  begin  his  survey,  the  owners  of  lots  in  the  8th  conces- 
sion objected  to  his  starting  from  monument  i,  as  they  contended  it 
was  not  in  the  right  place,  and  that  it  should  stand  where  monument 
2  is,  and  the  road  be  taken  off  to  the  west,  and  No.  2  be  moved  one 
chain  west  to  No.  3.  That  in  order  to  prove  that  they  were  correct 
in  so  contending,  two  disinterested  witnesses  were  produced,  and  they 
gave  positive  testimony  that  they  saw  the  cedar  tree  when  it  was  green 
and  had  not  been  defaced  by  fire,  and  that  it  was  marked  with  the 
letter  R  on  the  west  and  north  sides.  The  question  is,  how  can  this 
matter  be  remedied  so  that  the  monument  can  be  placed  in  the  proper 
.position,  and  was  the  surveyor  justified  in  starting  from  monument 
No.  2,  and  locating  the  line  for  the  front  of  the  8th  concession  therefrom. 

Answer  by  Committee.  —Ascertain  from  the  Crown  Lands  Depart- 
ment the  evidence  upon  which  both  the  municipal  surveys  were  made; 
also  Government  instructions  issued  for  the  same.  If  reliable  evi- 
dence can  be  found  showing  either  of  the  municipal  surveys  to  be 
incorrect,  ignore  that  survey.  More  data  should  be  given  in  this 
question. 


Question  "C" — The  original  concession  line,  marked  a  in  the 
accompanying  sketch,  is  now  obliterated,  the  timber  having  been  cut 
and  burnt,  and  is  now  thickly  overgrown  with  small  wood  of  all  sorts. 
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The  original  field  notes  give  lot  15  as  thirty  chains  from  shore  to 
shore  across  the  point.  How  would  you  establish  the  original  conces- 
sion line  ?  I  might  mention  :  ist.  The  concession  line  produced 
from  across  the  bay  strikes  as  shown  by  dotted  line,  and  makes  the 
distance  across  the  point  about  sixty  chains — just  double  that  given  in 
the  notes  ;  and  a  sub-division  across  the  lake  to  concession  line 
marked  h  comes  out  in  the  water  altogether.  2nd.  If  you  measure 
the  neat  width  of  the  concession  given  in  the  notes  (66  chains,  66f 
links)  from  the  concession  line  to  the  west  ;  easterly  along  the  line 
between  lots  14  and  15,  produced  and  run  northerly  parallel  to  the 
original  concession  line  between  cons.  7  and  8,  as  found  in  the  field, 
it  agrees  best  with  the  original  notes  and  will  give  lot  15  just  about 
the  thirty  chains,  as  shown  in  the  notes. 

Answer  by  Committee. — Similar  to  Question  "A."  More  data 
should  be  given.     Answer  same  as  to  Question  No.  "  A." 

Question  "£)." — In  case  of  Township  where  original  sub-section 
made  under  order  in  Council  dated  March  27th,  1829 — each  alternate 
concession  line  run,  and  each  alternate  side  road  run.  If  original 
post  can  be  found  at  blind  line  on  original  side  road,  should  bearing  be 
used  from  said  post  or  from  the  whole  length  of  side  road  ? 

Also,  should  unequal  division  of  said  base  line  affect  rest  of  section  ? 

Answer. — The  bearing  should  be  taken  of  full  length  of  the  side 
road,  proof  line,  across  the  two  concessions. 

Only  as  regard  to  the  two  lots  adjacent  to  the  side  road,  the 
widths  of  others  to  be  of  equal  lengths — Sees.  56-57,  Surveyor's  Act. 
(See  also  p.  q6  Proceedings,  1888). 

Mr.  Dickson  :  When  instructions  are  issued  now  we  are  instructed 
not  to  plant  those  posts.  When  a  post  has  been  planted  bv  the 
surveyor,  when  he  has  had  no  instructions  to  do  so,  that  should  not 
govern.  If  he  had  instructions  to  do  so  I  would  use  it  as  a  governing 
post. 

Mr.  Abrey  :  I  have  received  instructions  to  plant  those  posts  like 
that  from  the  Indian  Department  on  the  iVIanitoulin  Island. 

Mr.  Stewart  :  I  must  say  from  looking  over  the  Act  that  the  find- 
ing of  the  Committee  with  regard  to  the  bearings  is  the  correct  one. 

The  President :  W^e  all  know  as  instructions  are  issued  now  we 
are  told  not  to  plant  these  posts.  To  go  back  to  what  was  done 
some  time  ago,  perhaps  on  the  Huron  tracts,  I  have  seen  posts  planted 
at  those  places.  I  think  if  the  surveyor  was  instructed  to  plant  posts 
there  and  did  so  and  returned  them  that  would  be  all  right.  If  he 
had  no  instructions  in  the  matter  as  he  did  it  and  returned  them  I 
think  that  would  bind.  But  if  he  had  no  instructions  at  all  and  did 
not  return  the  posts,  then  I  think  we  have  no  business  to  pay  any  atten- 
tion to  them  further  than  simply  as  a  centre  tree,  or  a  point  indicating 
where  the  surveyor  ran.  As  the  instructions  are  issued  nowadays, 
and  as  recent  surveys  have  been  made,  a  post  planted  there  is  mani- 
festly wrong  ;  it  is  planted  there  in  defiance  of  the  instructions  and  of 
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no  account  whatever.  As  regards  the  question  of  bearing  I  think  it 
is  imperative  that  it  should  be  taken  from  end  to  end  across  the  two 
concessions. 

Question  '•£." — Should  not  some  steps  be  taken  to  compel  municipal 
corporations  to  have  all  governing  lines  established  and  to  provide  for 
the  maintenance  of  original  posts,  etc.  The  law  as  it  is  at  the  present 
time  is  too  easy,  and  leaves  them  to  act  as  they  like. 

Answer. — Best  to  leave  this  to  the  discretion  of  each  municipality. 
Query  !  This  answer  debatable. 

Question  "i^." — If  the  boundary  of  Township  from  which  the  lots  are 
numbered  was  not  fully  run  in  the  original  survey,  and  the  boundary 
at  the  opposite  end  was  fully  run  in  said  survey,  which  boundary 
should  be  used  as  governing  line — in  case  of  there  being  no  other 
governing  lines    in  said  Township  ? 

Answer. — Where  boundary  from  which  lots  are  numbered  not  fully 
run  in  the  original  survey  extends  across  a  full  concession  use  it  as 
governing  line.  For  those  concessions  across  which  this  boundary 
has  not  been  run  m  the  original  survey  use  the  boundary  at  the 
opposite  end  as  governing  line,  if  the  east  and  west  boundaries  were 
intended  to  be  parallel  in  the  original. 

Question  "  G." — In  case  where  the  Government  instructions  tor 
original  survey  of  a  Township  showed  that  the  concession  lines  should 
have  been  run  wholly  across  the  Township  ;  making  the  concessions 
of  equal  width  ;  and  they  are  so  shown  on  plan  of  original  survey. 
On  the  ground  the  concession  lines  were  only  partly  so  run  from  one 
end  of  the  Township  but  not  completed  up  to  the  opposite  boundary. 
Both  boundaries  being  run  in  said  original  survey.  What  rule  is 
there  for  completion  of  survey  of  said  concession  lines  ? 

Atiswer. — Chain  across  from  the  concession  lines  nearest,  on  eaeh 
side,  run  in  original  survey  and  divide  proportionally  for  each  side 
of  each  lot.     Sec.  38,  sub-sec.  2. 

Question  "  //." — In  a  double  front  concession  township,  A  sells  to 
B  part  of  a  lot  by  following  agreement :-  The  North-west  quarter  of 
Lot  No.  7,  Con.  II,  containing  50  acres  more  or  less,  together  with  a 
right  of  way,  two  rods  wide  along  the  blind  line  from  the  East  half  of 
No.  8.  At  the  time  of  sale  A  owns  all  Lot  No.  7,  and  B  the  East 
half  of  Lot  No.  8.  The  fences  not  on  bearing  of  proper  lot  lines  are 
established  by  possession.  No  dispute  as  to  corners  of  the  lot.  The 
concession  a  narrow  one.     How  would  you  lay  out  the  sale  ? 

Answer. — Use  areas  calculated  from  correct  boundaries. 

Question  "  K.'' — How  would  you  establish  the  posts  at  A  B  ?  In 
this  case  there  are  posts  where  shown,  but  they  are  lost  at  A  B.  The 
frontages  of  the  lots  are  30  chains.     In  the  original  survey  all  the  side 
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roads  should  run  opposite  each  other,  but  in  this  case  there  is  a  jog 
— say  of  1.50' from  the  old  lines  as  blazed  out;  there  is  a  post  at 
16  and  17,  and  14  and  15.  There  is  no  doubt  of  the  post  Eat  15;  so  there 
is  no  trouble  in  con.  12 — but  in  con.  13  the  posts  are  missing — ^and  the 
side  road  B  D  is  a  governing  side  road,  according  to  statute,  and  it  is 
of  great  importance  to  estabhsh  the  posts  at  A  and  B. 

Answer. — If  original  blazed  line  can  be  located  it  must  govern. 

Question  "L." — In  some  townships  double  fronts,  alternate  conces- 
sion lines  run,  there  were  posts  planted  for  the  centre  or  blind  line,  but 
they  seldom  are  in  the  centre,  and  of  course  are  then  not  according  to 
the  Act  ;  when  the  posts  are  there  as  on  the  sketch  and  the  concessions 
measure — as  noted — one  concession  being  wider  than  the  other  by  one 
chain.  This  post  at  A  was  not  planted  by  authority  or  direct  instruc- 
tion— but  was  planted  by  the  surveyor.  Can  that  old  post  be  taken  to 
run  the  blind  line  from,  or  must  the  two  concessions  be  equally  divided 
B  C  ?  And  how  would  you  run  the  blind  line  if  it  has  to  be  run  from 
the  old  post  A  ? 

Answer. — If  old  post  at  blind  Ime  is  not  on  record  at  C.  L.  Depart- 
ment it  cannot  be  used  for  an}'  purpose  of  survey.  If  on  record  in 
C.  L.  Department  it  (old  post)  governs  blind  line  at  the  point  where  it 
is  located.  Blind  line  must  be  drawn  from  old  post  at  S.  Road  to 
point  of  proportional  division  from  concession  line  to  concession  line 
for  blind  line  or  lines  between  the  other  lots  of  the  two  adjacent  sec- 
tions.    (See  answer  to  Question  D). 

Question  "  M." — In  laying  off  lands,  show  that  in  a  rectangle  of 
given  perimeter,  the  area  will  be  a  maximum  when  the  figure  is  a 
square  (section). 

Answer. — Let  A  B  C  D  be  a  given  rectilineal  figure  .  x,  x-m.= 
opposite  sides. 

Required  to  prove  that  the  area  is  a  maximum  when  square. 

Perimeter  =  2  {x  +  x-  m). 

Side  of  square  of  equal  perimeter  =  2  x  -m. 

2 
Area  of  given  rectangle  =  .t2  -  m  x. 
Square  of  equal  perimeter  -  \  x'^  —  \  m  x  +  }n-. 

4 
.•.4  X-  -  ^  m  x  +  ;«■-">  x^  -  m  x 

4  by  m  - 

4 
"Which  was  to  be  proved. 

Question  "  A^." — Give  an  ideal  plan  for  an  inland  city?  What  is 
intended  to  bring  out  specially  in  this  is,  the  size  of  business  and 
residence  lots  ;  the  width  of  streets  in  various  parts  of  the  city,  and  of 
lanes  ;  public  squares  ;  whether  it  is  desirable  to  have  all  the  streets 


REPORTS   OF   COMMITTEES.  3 1 

at  right  angles  to  each  other,  or  some  radiating  or  otherwise  running 
obhquely,  forming  gore  lots  ;  whether  business  lots  can  be  so  laid  out 
as  to  conform  with  subsequent  numbering  of  the  business  houses  ; 
what  system  of  naming  of  streets  ;  where  monuments  to  be  placed  for 
reference  in  future  survey  of  any  lot  or  street  ? 

Answer. — i.  For  location  where  ground  is  sufficiently  level  so  as 
not  to  cause  heavy  grades  on  straight  streets.  Streets  to  be  at  right 
angles  to  each  other  in  all  cases  practicable.  No  street  to  be  less 
than  66  ft.  wide  near  centre  of  town  plot  have  two  streets  at  right 
angles  to  each  other  gg  ft.  wide.  Lanes  to  be  avoided  as  much  as 
possible — no  lane  to  be  less  than  lo  ft.  wide.  Streets  to  be  ten  lots, 
and  300  feet  apart.  Lots  to  be  60  x  150  feet  in  all  cases.  Numbering 
of  houses  to  be  independent  of  sub-division  of  blocks.  Public  squares 
300  X  240  every  fifth  block  on  main  gg  feet  wide  streets.  Name 
streets — ist,  2nd,  3rd,  and  so  on,  that  run  in  one  direction,  and  ist, 
2nd,  3rd,  4th,  etc.,  avenue,  those  running  at  right  angles. 

2.  For  location  on  hilly  ground  make  careful  topographical  survey 
of  location.  Arrange  streets  so  as  to  avoid  heavy  cuttmgs  for  grade 
to  as  great  an  extent  possible.  Subdivide  lots  so  as  to  make  nearly 
as  possible  even  frontages  and  square  corners.  Locate  public  squares 
at  highest  elevations.  Where  navigable  river  runs  through  the  town 
plot  have  streets  not  less  than  66  feet  wide  on  each  side  of  said  river 
following  bends  of  same.  If  situated  on  a  lake  have  gg  feet  street 
along  shore  of  the  lake — and  public  squares  every  fifth  block  fronting 
on  this  street.  If  entrance  of  railways  to  river  or  lake  fronts  are  re- 
quired arrange  to  allow  for  docks,  yard,  freight  and  passenger  depot 
accommodation.  Adopt  high  level  viaduct  system — allow  access  by 
all  streets  possible  to  lake  and  river  front  b}'  under  crossing. 


REPORT  OF  COMMITTEE  ON  DRAINAGE. 


Mr.  President  and  Members  of  the  Provincial  Land  Surveyors' 
Association  of  Ontario, — Your  Drainage  Committee  beg  to  submit 
the  following  report  : — 

In  pursuance  of  a  notice  from  the  Secretary  of  the  Association  the 
Committee  held  a  meeting  at  the  Crown  Lands  office  in  Toronto  on 
Friday  the  27th  day  of  December,  i88g,  the  following  members  being 
present :  Messrs  Joseph  Kirk,  Stratford  ;  D.  S.  Campbell,  Mitchell ; 
H.  W.  Selby,  Stayner  ;  and  James  Robertson,  Chairman. 

We  have  no  statistics  as  to  the  amount  of  drainage  having  been 
done  during  the  past  year  as  none  have  been  collected  ;  but  from 
general  observation,  and  information  obtained  from  coming  in  contact 
with  those  who  are  more  or  less  interested  in  matters  of  drainage,  and 
from  the  experience  of  your  Committee,  it  is  safe  to  say  that  the  very 
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wet  spring  of  last  year,  sixcceeding  several  successive  dry  seasons,  has 
shown  the  farming  community  generally  that  their  lands  are  not  as 
yet  all  high  and  dry,  and  as  a  consequence  gave  a  most  marked 
impetus  to  the  carrying  out  of  drainage  schemes  both  large  and  small, 
and  the  drainage  work  of  the  past  season  has  been  much  in  advance 
of  that  of  several  previous  seasons. 

We  would  suggest  and  would  like  to  have  the  opinion  of  the 
Association  as  to  the  advisability  of  attempting  to  collect  statistics 
from  year  to  year  as  to  the  amount  of  draining  being  done  throughout 
the  Province.  We  are  of  opinion  that  could  this  be  done  with  any 
degree  of  accuracy  it  would  prove  a  source  of  much  information  and 
be  of  much  interest  to  the  profession  generally.  We  made  no  attempt 
to  collect  any  such  statistics  during  the  past  year,  preferring  rather  to 
bring  the  matter  before  the  Association  for  an  expression  of  opinion 
as  to  the  advisability  of  doing  so  and  as  to  the  best  method  of  carrying 
out  the  work. 

We  would  suggest  that  a  circular  letter  be  sent  to  the  clerk  of  each 
municipality  in  which  drainage  works  are  carried  on  asking  for  a 
statement  as  to  the  number  of  drains  constructed  in  such  municipali- 
ty during  the  year,  whether  under  the  Municipal  Act  or  the  Ditches 
and  Watercourses  Act,  with  the  length,  acreage  drained,  estimated 
cost,  etc.  ;  and  he,  as  the  officer  in  charge  of  the  engineer's  reports  and 
awards  on  drains,  will  be  most  likely  to  comply  and  furnish  the  infor- 
mation which  he  could  readily  do  with  a  small  amount  of  trouble  on 
his  part.  The  information  from  these  reports  could  readily  be  com- 
bined and  presented  to  the  Association  at  each  meeting.  Copies  of 
this  could  again  be  sent  to  the  different  clerks  when  again  asking  for 
drainage  information  for  the  next  year. 

We  would  also  bring  before  the  notice  of  this  Association  the 
advisability  of  the  preparation  and  adoption  of  some  formulae  for  the 
calculation  of,  and  tables  of  sizes  for  drains  of  different  lengths  for 
the  drainage  of  different  areas  of  land  under  different  circumstances 
which  are  met.  We  have  now  no  recognized  standard  to  which  to 
refer,  and  each  engineer  of  experience  has  probably  adopted  some 
table  or  means  of  his  own  for  determining  the  size  of  a  drain  when 
called  upon  to  lay  it  out,  and  frequently  with  unsatisfactory  results. 

The  difference  of  opinion  and  results  of  calculation  are  sometimes 
forcibly  shown  in  the  case  of  lawsuits  for  damages  by  the  flooding  of 
land  from  a  drain  of  insufficient  size  when  there  are  often  as  many 
opinions  as  to  the  requisite  size  as  there  are  engineers  giving  evidence. 
It  is  needless  to  say  that  this  is  not  very  creditable  to  the  profession 
or  satisfactory  to  the  court  ;  while,  if  tables  or  formulae  adopted  by 
the  Association  of  Provincial  Land  Surveyors  of  Ontario  and  recog- 
nized by  them  as  a  standard  from  which  to  work  could  be  pointed  to, 
such  differences  would  not  exist  between  individual  engineers,  and 
their  evidence  would  carry  much  more  weight  in  such  matters.  This 
table  if  as  at  first  adopted  did  not  prove  to  give  satisfactory  results  it 
might  be  amended  as  experience  taught.  We  are  of  opinion  that  this 
matter  should  be  taken  up  and  something  in  this  line  for  the  general 
benefit  of  the  profession. 
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We  here  give  a  list  of  important  drainage  cases  under  the  Munici- 
pal Drainage  Act  decided  in  the  j'ears  1887,  1888  and  i88g: — 


NAME    OF    CASE. 


Chrysler  vs.  Sarnia.... 
Robertson  7^5.  North 

Easthope 

Re  Romney  vs.  Mersea. 
Re  Clark  and  Howard . . 

Dillon  vs.  Raleigh 

Pratt  vs.  Stratford 

Alexander  vs.  Howard . . 
Dover  vs.  Chatham . . . . 


Green  vs.  Orford 

Re  Bryne  vs.  Rochester. 
Hodgson  vs.  Bosanquet 
Nissouri  vs.  North  Dor- 
chester   


WHERE    REPORTED. 


15  Ontario  Reports. . . . 

15  Ontario  Rep'ts,  p.  423 
II  Appeal  Rep'ts,  p. 712. 

16  Appeal  Reports,  p.72. 

13  Appeal  Reports, p.  53. 

16  Appeal  Reports,  p.  5. 

14  Ontario  Reports, p. 22. 

1 1  Appeal  Reports, p.  248 

12  SupremeCourtRpts., 

P-  321 

15  Ontario  Rpts.,  p.  506. 

17  Ontario  Rpts.,  p.  354. 
17  Ontario  Rpts.,  p.  589. 

14  Ontario  Rpts.,  p.  294. 


Quamtaince  fs.  Howard! 25  Law  Journal,  p.  545. 

Re  McCormick  vs.  How-[ 

ard '25  Can.  Law  J'rn'l,p.6i6 


Reversed  in  appeal  ;  see  16  Appeal 
[Reports,  p.  214. 


Reversed  in  appeal  ;  see  16  Appeal 
[Reports,  p.  4. 


And  subsequently  tried,  but  judg- 
[ment  not  yet  given. 


We  also  give  cases  under  the  Ditches  and  Watercourses  Act: — 


In  re  Ditches  and  Water- 
courses Act 


25  Can.  Law  J'rn'l,  p  64. 


Re  Hilborn   vs.  Picker-| 

ing 123  Can  Law  J'rn'l, p. 194 

Bryne  vs.  Campbell '15  Ontario  Rpts.,  p.  339. 


Deciding  that  it  is  the  duty  of  the 
Clerk  and  Engineer  to  satisfy  them- 
selves that  proper  notices,  etc., were 
given  in  compliance  with  the  Act. 
The  Engineer  need  not  adopt  the 
course  asked  for. 

If  interested  parties  not  notified, 
award  will  be  set  aside. 

As  to  right  to  sue  the  Engineer. 


We  would  suggest  that  when  appeals  are  heard  before  the  County 
Judge  from  the  award  of  the  Engineer  under  the  Ditches  and  Water- 
courses Act,  that  the  Engineer  who  made  the  award  send  to  the  Sec- 
retary of  this  Association  a  brief  statement  of  the  case  with  the  deci- 
sion of  the  judge,  etc.,  so  that  the  Engineers  engaged  in  this  class  of 
work  would  the  better  know  the  opinions  of  the  different  judges,  and 
would  be  able  to  govern  themselves  accordingly.  These  might  be 
read  along  with  the  Report  of  the  Drainage  Committee  at  the  annual 
meeting,  and  when  new  and  important  points  were  involved,  the  case 
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might  be  recorded  in  the  printed  Annual  Report.  These  appeals  are 
few  and  would  not  occupy  much  space,  and  would  no  doubt  be  of 
much  service.  We  would  also  call  your  attention  to  the  following 
sections  of  the  Ditches  and  Watercourses  Act,  which  we  are  of  opin- 
ion might  be  simplified  to  some  extent,  improved  and  amended,  and 
would  ask  the  views  of  the  Association  in  the  matter. 

In  section  4  and  succeeding  sections  where  ditch  and  drain  occurs 
throughout  the  Act,  we  would  suggest  that  "  ditch  and  "  be  omitted, 
and  onl)^  the  word  "  drain"  used,  as  in  our  opinion  it  expresses  all' 
that  is  required. 

We  notice  that  Mr.  Proudfoot,  at  the  end  of  his  paper  on  "Drain- 
age," m  the  report  of  the  meeting  of  1886  (page  39),  refers  to  these 
two  terms,  and  asks  the  opinion  of  the  Association  with  regard  to  the 
meaning  of  the  words,  but  we  do  not  notice  that  any  discussion  took 
place  on  the  subject. 

Sec.  4  also  requires  that  such  ditches  or  drains  shall  be  kept  and 
maintained  so,  opened,  deepened,  or  widened  by  the  said  owners  respec- 
tively and  their  successors  in  such  ownership,  in  such  proportions  as 
they  have  been  so  opened,  deepened,  or  widened,  unless  in  consequence, 
etc. 

This,  we  are  of  opinion,  is  not  always  just,  and  we  think  the  En- 
gineer should  have  power  to  say  in  his  award  by  whom  the  drain 
should  be  mamtained,  instead  of  the  statute  fixing  it  upon  the  person 
opening,  etc.,  any  particular  part. 

Sec.  8,  sub-sec.  3,  we  are  of  opinion,  gives  the  Engineer  power 
only  when  making  his  award  to  state  therein  that  any  portion  of  such 
ditch  or  drain  may  be  constructed  as  a  covered  dram,  but  that  the 
Engineer  has  no  authority  to  say  that  any  portion  shall  be  con- 
structed as  a  covered  drain,  and  to  have  power  to  enforce  such  award. 
We  believe,  however,  many  Engineers  claim  they  liave  power  by  this 
section  to  award  that  any  portion  of  a  drain  shall  be  covered,  and  do 
award  it  so,  but  we  think  this  meaning  would  not  be  upheld  in  case 
of  appeal.  We  think,  however,  the  Engineer  should  have  such  power, 
and  that  the  section  might  be  amended  by  inserting  in  the  second 
line  after  the  word  "  may,"  or  shall ;  so  as  to  read  :  "  Any  portion  of 
such  ditch  or  drain  may  or  sliall  be  constructed  as  a  covered  drain," 
etc. 

Sec.  9,  sub-sec.  2,  we  think  would  be  somewhat  difficult  to  put  in 
operation  in  its  present  form,  as  it  authorizes  the  Engineer  by  his 
award  to  determine  the  sum  which  shall  be  paid  by  each  of  the  per- 
sons benefited  by  rock  cutting,  while  the  sum  to  be  paid  for  rock 
cutting  can  only  be  determined  by  the  letting  of  the  work  at  some 
time  subsequent  to  the  making  of  the  award,  as  required  by  a  former 
part  of  the  section.  The  Engineer  might  by  his  award  determine  the 
proportion  of  the  cost  of  such  rock  cutting  which  shall  be  paid  by  each 
of  such  persons,  etc.,  and  we  would  recommend  that  this  section  be 
amended  by  inserting  in  the  place  of  the  word  "  sum  "  in  the  6th  line, 
"  proportion  of  the  cost  of  such  rock  cutting,"  etc. 

Section  11  and  sub-sections  was  dealt  with  at  considerable  length 
by  the  Drainage  Committee  of  1888,  which   Committee  proposed,  in 
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short,  to  have  two  courts  of  appeal  ;  the  first  to  the  council  of  the 
municipality,  and  from  them  to  three  competent  persons  (one  of  whom 
is  to  be  a  provincial  land  surveyor)  appointed  by  the  judge  of  the 
County  Court,  whose  award  should  be  final. 

While  in  the  opinion  of  your  Committee  sucn  amendment  might 
serve  some  useful  ends,  yet  we  think  that  as  this  Act  is  designed  only 
for  small  drainage  schemes  that  one  Court  of  Appeal  should  be  final ; 
and  as  the  ruling  in  the  case  may  depend  as  frequently  upon  some 
legal  point — as  shown  by  all  the  cases  decided  and  mentioned  previ- 
ously in  this  report — as  upon  any  injustice  or  seeming  injustice  done 
the  appellant,  we  would,  therefore,  not  at  present  recommend  the 
changing  of  the  Court  of  Appeal  from  the  County  Judge. 

We  might  further  say  that  the  farmers  generally,  the  Engineers 
and  the  judges,  are  all  becoming  better  acquainted  with  the  Act,  and 
fewer  appeals  take  place  than  formerl}',  and  when  such  do  take  place 
more  satisfactory  (to  the  Engineer)  decisions  are  given  than  in  the 
earlier  history  of  the  Act.  More  particularly  is  this  the  case  where 
the  judge  inspects  the  premises,  which  he  is  at  liberty  to  do  by  sub- 
section 4,  and  perhaps  holds  his  court  at  some  house  in  the  locality. 
Some  judges  have  been  doing  this,  and  were  it  done  in  each  case 
where  necessary,  we  are  of  opinion  more  general  satisfaction  would  be 
given  than  by  changing  the  Court  of  Appeal.  Section  15  requires  the 
Engineer  to  inspect  the  drain  at  the  expiration  of  the  time  limited  by 
the  award  for  its  completion,  if  required  in  writing  so  to  do  by  any  of 
the  parties  interested. 

W^e  think  many  of  the  drains  under  this  Act  are  never  completed 
in  accordance  with  the  Engineer's  award,  and  the  parties,  or  some  of 
them,  do  not  receive  the  full  benefit  intended  by  the  award,  and  con- 
sequently an  injustice  is  done,  and  frequently  the  Engineer  is  blamed 
for  laying  out  an  insufificient. 

It  is  our  opinion,  therefore,  that  an  inspection  by  the  Engineer  of 
the  work  should  be  compulsory,  and  if  the  work  is  complete  he  should 
certify  so  to  the  clerk,  and  if  not,  he  should  proceed  to  have  it  com- 
pleted as  provided  by  the  Act. 

This  section  might  be  amended  by  inserting  in  the  first  line  after 
the  word  "  shall,"  the  words  "  within  thirty  days  after,"  and  by  leav- 
ing out  of  the  third  and  fourth  lines  :  "  if  required  in  writing  so  to  do 
by  any  of  the  parties  interested." 

Your  Committee  have  not  suggested  any  amendments  to  the  Muni- 
cipal Drainage  Act,  it  being  more  perfect  than  the  Ditches  and  Water- 
courses Act,  but  we  are  of  opinion  that  a  statutory  form  of  petition, 
somewhat  similar  to  that  suggested  by  the  Drainage  Committee  of 
1888,  would  be  of  much  service,  and  would  facilitate  the  originating 
of  dramage  schemes  by  the  farmers  and  others  interested. 

All  of  which  is  respectfully  submitted. 

Signed  on  behalf  of  the  Committee  by 

James  Robertson, 

Chairman. 
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REPORT  ON  ENGINEERING. 


Mr.  President, — I  regret  that  beyond  the  papers  on  engineering 
subjects,  which  will  be  read  before  the  Association,  the  Engineering 
Committee  has  nothing  to  show  for  work  done  during  the  year.  I 
only  learned  of  my  appointment  to  the  chairmanship  of  the  Commit- 
tee late  last  year,  and  since  then  my  time  and  that  of  the  other  mem- 
bers of  the  Committee  has  been  so  occupied  it  has  been  impossible  to 
have  a  meeting.  I  had  hoped  till  the  last  moment  to  be  with  you  at 
the  annual  meeting,  but  now  find  that  impossible. 

Trusting  the  meetmg  will  be  successful, 

I  remain  very  truly  yours, 

W.  M.  Davis, 

Chairman  of  Committee. 


REPORT  OF  SPECIAL  COMMITTEE  ON   EXPLORATORY 

SURVEYS. 


Mr.  President, — Your  Committee  beg  to  report  that  they  carried 
out  your  instructions  without  delay  by  meeting  the  Commissioner  of 
Crown  Lands  and  urging  on  him  the  desirability  of  instituting  a  regu- 
lar system  of  exploratory  surveys  in  our  new  and  unexplored  terri- 
tory. The  honourable  gentleman  discussed  the  matter  with  the 
different  members  of  the  Committee  present,  and  expressed  himself 
as  interested  in  the  idea.  Of  course,  it  was  not  expected  that  any 
direct  results  would  follow.  It  is  our  opinion  that  the  matter  should 
not  be  allowed  to  drop,  but  that  the  Committee  be  empowered  to 
continue  to  further  the  object  aimed  at,  by  any  legitimate  means  that 
they  may  see  fit  to  use. 

All  of  which  is  respectfuU}^  submitted, 

E.  Stewart. 


REPORT  OF  COMMITTEE  ON  INSTRUMENTS. 


Mr.  President  and  Gentlemen, — As  Chairman  of  your  Com- 
mittee on  Instruments,  I  am  sorry  to  have  to  say  that  I  have  very  little 
to  report. 

Having  been  unable  to  convene  a  meeting  of  the  Committee,  I 
have  not  seen  any  of  the  members  since  last   year   at   this  time,  and 
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have  not  received  any  communications.  As  I  believe  has  been  the 
custom  in  former  years,  I  invited  several  prominent  dealers  of  this 
city  to  make  exhibits  of  instruments,  stationery,  etc.,  at  our  meetings, 
but  none  of  them  seem  to  have  responded. 

As  Chairman  of  the  Committee  I  wrote  a  letter  to  N.  C  Wallace, 
Esq.,  M.P.,  with  reference  to  securing  a  reduction  in  the  import  duty 
on  mathematical  instruments. 

My  letter  was  forwarded  to  the  Minister  of  Customs,  and  the  fol- 
lowing is  the  reply  which  was  received  : — 

Ottawa,  4th  Feb.,  i8go. 
N.  C.  Wallace,  Esq.,  M.P. 

House  of  Commons. 

Dear  Sir, — Referring  to  the  letter  written  you  by  Mr.  ].  W.  Tyr- 
rell, of  Hamilton,  respecting  the  duty  on  mathematical  instruments, 
to  which  you  called  my  attention  :  I  will  see  that  this  matter  is  brought 
under  the  notice  of  my  colleagues  when  tariff  matters  are  considered. 

Yours  truly, 

M.    BOWELL. 


It  seems  to  me  that  an  effort  should  now  be  made  by  this  Associ- 
ation, before  the  tariff  question  is  dealt  with  at  Ottawa,  to  secure  this 
very  desirable  change. 

We  have  now  to  pay  a  duty  of  30  per  cent,  on  all  our  brass  instru- 
ments, and  considering  that  there  are  no  instrument  makers  in  C^an- 
ada  requirmg  protection  by  such  a  duty,  this  seems  to  be  unreasonably 
high.  I  think  if  we  could  secure  the  co-operation  of  some  of  our 
sister  associations,  there  is  a  strong  probability  that  we  would  soon 
have  cheaper  and  better  instruments. 

I  would  therefore  strongly  recommend  that  some  steps  be  taken  by 
this  Association  to  secure  the  assistance  of  the  sister  associations  in 
the  Dominion,  and  the  appointment  of  a  deputation  to  wait  on  the 
Minister  of  Customs. 

J.  W.    Ti'RRELL, 

Feb.  27th,  1890.  Chairman. 

DISCUSSION. 

Mr.  Gaviller — I  think  the  suggestion  that  a  deputation  be  appointed 
to  wait  on  the  Minister  might  be  composed  of  some  of  our  men,  mem- 
bers of  the  Dominion  Association  resident  in  Ottawa,  and  we  could 
avoid  the  double  expense  of  travelling  connected  with  it,  and  also  have 
a  proper  representative  on  the  spot. 

Mr.  Gibson — I  go  in  for  a  revenue  tariff,  but  you  cannot  make  a 
revenue  tariff  out  of  one  or  two  things.  I  think  $70  or  $80  on  an 
instrument  is  rather  too  steep ;  still,  at  the  same  time,  the  surplus 
funds  that  the  Government  secured  through  its  National  Policy  is  laid 
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out  to  a  very  great  extent  for  our  special  benefit,  especially  to  railway 
engineers.  See  the  money  spent  in  public  works.  Let  the  duties  stay 
where  they  are. 

Mr.  McAree — If  we  combine  with  the  Dominion  Association,  the 
Quebec,  the  Manitoba,  and  the  Engineering  Association,  I  think  we 
could  get  the  tariff  reduced.  The  duty  should  be  taken  off  the  larger 
instruments,  and  reduced  on  the  others  to  about  fifteen  per  cent.  I 
don't  think  our  instrument  makers  would  feel  aggrieved.  They  would, 
sell  more  instruments  and  make  more  money. 

Mr.  Chipman — I  read  very  carefully  the  report  of  the  Committee 
on  Instruments  last  year.  I  do  not  think  there  would  be  any  prospect 
of  getting  the  duty  decreased  by  all  the  deputations  we  might  send 
there.  It  will  demand  some  energy  to  be  put  forth  to  do  this  work, 
to  draft  a  proper  petition  to  the  Government.  And  I  think  our  ener- 
gies would  be  extended  in  securing  for  ourselves  incorporation,  as  the 
other  learned  professions  are  incorporated,  to  deal  with  the  examina- 
tions. I  don't  say  that  they  should  have  controlling  power  altogether 
at  first,  but  if  we  had  a  voice  in  the  conducting  of  the  examinations 
for  Provincial  Land  Surveyors,  and  had  the  same  powers  as,  the  other 
professional  bodies  have,  we  then  may  move  in  the  direction  suggested 
in  the  report. 

Mr.  Stewart^ — -There  is  one  objection.  There  are  certain  mathe- 
matical instrument  makers  in  the  Province,  and  they  feel  interested  in 
having  the  duty  kept  on.  If  you  take  it  off  surveying  instruments 
the  telegraph  operators  would  have  just  as  good  a  chance  of  repre- 
senting a  grievance  as  we  have.  I  do  not  think  there  is  much  chance 
to  get  the  duty  off  surveying  instruments  unless  taken  off  other  instru- 
ments that  are  not  manufactured  in  the  Province. 


REPORT  OF  THE  PUBLICATION  COMMITTEE. 


Mr.  President, — We  had  printed  goo  copies  of  the  Report  of  Pro- 
ceedings of  the  Fourth  Annual  Meeting.  To  the  Michigan  Society 
we  sent  135  copies;  Illinois,  100  copies;  Iowa,  50  copies;  Arkansas, 
90  copies;  Indiana,  75  copies;  and  Ohio,  no  copies. 

We  received  in  exchange  from  each  of  the  above  societies  about 
100  copies  of  each  of  their  reports,  except  from  Indiana,  where  the 
secretary,  from  severe  illness,  was  not  able  last  year  to  attend  to  the 
publication,  but  has  informed  us  that  they  will  print  the  reports 
of  i88g  and  i8go  in  one  volume,  which  will  be  sent  us  at  an  early 
date. 

Copies  of  our  Report  were  also  sent  to  different  libraries,  editors 
of  newspapers,  and  such  persons  or  societies  as  take  an  interest  in  our 
proceedings  or  have  given  us  their  assistance. 


REPORTS  OF  COMMITTEES.  39 

We  now  have  about  200  copies  of  the  1889  Report  on  hand.  If 
any  members  have  not  received  any  of  their  exchange  Reports,  they 
will  be  at  once  forwarded,  if  supply  is  not  exhausted,  upon  notifying 
the  Secretary. 

H.  L.  ESTEN. 

CIi  airman. 


REPORT  OF  COMMITTEE  ON  ENTERTAINMENT. 


Mr.  President, — Your  Committee  on  Entertainment  for  the  Asso- 
ciation, year  i88g-go,  beg  to  report  as  follows  : — 

Arrangements,  similar  to  those  of  last  year,  were  made  with  the 
Canadian  Institute  for  the  use  of  hall  for  the  meeting  this  year> 
and  the  accommodation  given  us  was  everything  that  could  be 
desired. 

A  kind  invitation  was  tendered  our  Association  by  the  Canadian 
Institute  to  inspect  their  collection  of  Indian  and  other  relics,  and  was 
much  appreciated  by  those  who  were  enabled  to  accept  it. 

The  annual  dinner  took  place  this  year  at  Harry  Webb's  restau- 
rant, and  seemed  to  form  a  pleasant  and  attractive  part  of  the  annual 
programme.  Among  the  guests  of  the  Association  present  were  Mr. 
Aubre}'-  White,  Assistant  Commissioner  of  Crown  Lands  ;  Mr.  Ed- 
mund Wragge,  C.  E.  ;  Mr.  W.  T.  Jennings,  C.  E. ;  Mr.  Wm.  Arm- 
strong, C.  E,,  and  Mr.  H.  Neilson,  manager  Bell  Telephone  Co., 
Toronto.  Due  appreciation  having  been  shown  the  toothsome  sub- 
stitutes for  pork  and  beans,  and  the  usual  toasts  having  been  proposed 
and  responded  to,  an  interesting  programme  followed.  This  consisted 
of  vocal  and  instrumental  music,  recitations,  etc.,  from  members  and 
guests,  after  which  the  party  separated,  apparently  well  satisfied  with 
the  result  of  our  fourth  annual  dinner. 

We,  your  Committee,  beg  to  thank  the  Toronto  surveyors  for  the 
interest  and  support  they  have  given  the  Entertainment  Committee 
when  C8lled  upon. 

All  of  which  is  respectfully  submitted, 

A.  J.  VanNostrand, 

Chairman. 
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REPORT  OF  COMMITTEE  ON  PROPOSED  SCHEME  FOR 
AFFILIATION  OF  ASSOCIATIONS  OF  ■  LAND  SUR- 
VEYORS IN  THE  DOMINION. 


Your  Committee  begs  to  report  as  follows  : — 

1.  That  in  the  opinion  of  your  Committee  the  scheme,  as  proposed, 
would  not  be  a  success ;  as  very  few  surveyors  would  go  to  the  ex- 
pense of  travelling,  for  instance,  from  Winnipeg  to  Montreal,  or  from 
Quebec,  Montreal,  Ottawa  or  Toronto,  to  Winnipeg,  to  attend  an 
annual  convention. 

2.  The  time  suggested  (two  days)  would  be  too  short  to  get  through 
with  the  business  of  the  different  associations  and  also  of  the  general 
convention  ;  it  having  been  found  that  the  business  of  our  Association 
usually  occupies  from  two  to  three  days. 

3.  During  the  limited  time  that  the  different  associations  would 
have  for  the  transaction  of  their  business,  there  would  be  no  time  for 
the  discussion  of  topics  in  which  members  of  these  associations  are 
most  interested,  and  the  result  would  be  that  many  surveyots  would 
see  no  object  in  belonging  to  an  association  that  had  not  time  to  give 
special  attention  to  the  work  in  which  they  were  particularly  inter- 
ested. 

Your  Committee  would  suggest,  however,  that  affiliation  might  take 
place  in  some  such  way  as  the  following  : — 

a.  That  one  joint  tri-ennial  meeting  of  all  the  associations  be  held 
alternately  in  each  of  the  Provinces  of  Ontario,  Quebec  and  Manitoba, 
at  say  Toronto,  Montreal  and  Winnipeg,  to  be  called  the  Tri-ennial 
Convention  of  Canadian  Land  Surveyors. 

b.  That  the  different  associations  continue  to  hold  their  meetings 
annually,  as  at  present,  but  that  m  every  third  year  they  meet  where 
the  tri-ennial  convention  is  to  be  held,  and  on  the  day  previous  to 
said  convention. 

c.  That  the  proceedings  of  the  convention  take  some  such  form  as 
suggested  in  the  memorandum  of  Mr.  Dennis. 

Sgd.     A.  NivEN,  I 

Fred.  L.  Foster,    ^  Committee. 
February  i,  i8go.  H.  B.  Proudfoot.  ) 


Ottawa,  Ont.,  Nov.  26th,  1889. 

Willis  Chipman,  Esq.,  P.L.S., 

Sec.  Asso.  of  P.L.S.  of  Ontario,  Brockville,  Ont. 

Dear  Sir, — The  Executive  Committee  of  this  Association  have 
had  under  consideration  a  scheme  for  the  affiliation  of  the  different 
associations  of  land  surveyors  in  the  Dominion,  which  has  been  sub- 
mitted by  Mr.  J.  S.  Dennis. 
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The  outlines  of  the  proposed  scheme  are  set  forth  in  the  copy  of 
the  memorandum  relating  thereto,  which  is  enclosed  herewith. 

At  the  last  meeting  of  the  Executive  Committee  it  was  resolved 
that  the  proposed  scheme  should  be  submitted  to  the  Executive  Com- 
mittees of  the  different  associations,  so  that  their  views  regarding  the 
possibility  of  carrying  the  proposed  scheme  into  effect,  might  be 
obtained. 

In  submitting  this  scheme  I  am  directed  to  say  that  our  Executive 
are  unanimous  in  thinking  that  the  welfare  of  all  the  associations 
would  be  very  materially  advanced  were  some  scheme  of  affiliation 
agreed  upon. 

The  scheme  submitted  is  of  course  a  mere  outline,  and  would  have 
to  be  elaborated  by  a  committee  composed  of  representatives  of  all 
the  associations. 

The  object  in  submitting  this  scheme  is  to  obtain  from  the  Execu- 
tive Committees  of  all  the  associations  their  views  on  the  subject,  so 
that  if  the  scheme  receives  favourable  consideration,  the  necessary 
further  steps  may  be  taken  to  have  the  matter  dealt  with  by  the 
different  associations. 

Will  you  kindly  submit  this  to  your  Executive  Committee  as  soon 
as  possible,  and  acquaint  us  with  their  views  thereon. 

Yours  faithfully, 

Arthur  O.  Wheeler, 

Sec.-Treas. 


Memorandum. 

Proposed  Scheme  for  the  Affiliation  of  the  Different  Associ- 
ations OF  Land  Surveyors  in  the  Dominion. 

At  the  present  time  there  are  four  associations  of  land  surveyors 
in  Canada,  viz  :  The  provincial  associations  of  the  Provinces  of  Que- 
bec, Ontario  and  Manitoba,  and  the  Association  of  Dominion  Land 
Surveyors. 

Of  these,  two  associations  (those  in  Quebec  and  Manitoba)  are 
incorporated  societies,  having  power  to  control  the  examinations  for 
admission  to  the  profession,  and  generally  to  administer  matters  relat- 
ing to  surveying.  The  other  two  associations  are  simply  societies 
governed  by  a  constitution  and  by-laws,  and  have  in  view  the  ad- 
vancement of  professional  knowledge  and  feeling,  by  holding  annua 
meetings  and  publishing  an  annual  report. 

It  has  suggested  itself  to  the  undersigned  that  the  general  welfare 
of  all  the  associations  would  be  materially  advanced  by  the  adoption 
of  a  system  of  aflfiliation  somewhat  as  follows  . — 

15^.  That  one  joint  annual  meeting  of  all  the  associations  should 
be  held,  instead  of  each  association  holding  its  own  meeting,  as  at 
present,  and  that  this  joint  meeting  be  called,  "  The  Annual  Conven- 
tion of  Canadian  Land  Surveyors." 
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2nd.  That  the  annual  convention  be  held  alternately  at  a  point  in 
the  different  provinces  most  central  for  the  members  of  the  associa- 
tion of  that  province. 

2,rd.  That  each  association  maintain  its  own  individuality,  and 
issue  its  own  annual  report,  containing  papers  contributed  by  its  mem- 
bers, as  at  present ;  the  report  of  each  association  containing  only  a 
short  account  of  the  proceedings  of  the  annual  convention. 

^th.  That  the  annual  convention  be  conducted  as  follows  : 

a.  The  meeting  to  extend  over  two  days,  being  ended  by  an 
annual  dinner  or  some  other  social  gathering. 

b.  A  certain  portion  of  the  first  day  to  be  alloted  to  each  associa- 
tion for  the  transaction  of  its  individual  business,  appointments  of 
committees,  etc.,  or  these  sub-meetings  might  go  on  at  the  same  time, 
as  is  the  practice  with  the  different  sections  of  the  Royal  Society. 
The  first  evenmg  and  the  second  da}^  (except  the  evening  which  is  to 
be  devoted  to  the  social  event  above-mentioned)  to  be  spent  in  the 
readmg  and  discussion  of  such  papers,  from  among  all  those  submit- 
ted to  the  different  associations,  as  may  be  selected  by  a  committee 
composed  of  the  presidents,  secretary-treasurers,  and  two  elected 
members  of  each  association. 

c.  The  joint  annual  convention  to  be  presided  over  by  the  presi- 
dent of  the  different  associations  in  turn. 

If  the  aforementioned  scheme  meets  with  the  approval  of  the  dif- 
ferent associations,  arrangements  for  carrying  it  into  effect  could  be 
made  by  the  appointment  of  the  president  and  two  other  members  at 
their  next  annual  meeting  of  the  associations,  who  would  act  with  a 
like  committee  from  each  of  the  other  associations  in  drawing  up  the 
necessary  and  defined  scheme  of  rules,  etc.,  to  give  effect  to  the  above. 
This  joint  meeting  could  meet  at  some  point  mutually  agreed  upon. 

It  is  evident  that  if  a  joint  convention  of  all  the  associations  was 
held,  the  attendance  would  be  large  enough  to  ensure  success  in  every 
way.  Cheap  railway  fares  could  be  obtained,  and  the  holding  of  some 
social  entertainment  in  connection  with  the  meeting  would  be  an 
inducement  for  members  to  bring  their  friends  and  families  with  them. 
The  large  attendance  would  make  it  an  object  for  the  city  in  which 
the  convention  was  held  to  extend  its  hospitalities  to  the  members, 
and  there  is  no  question  that  any  action  taken  by  all  the  associations 
at  a  joint  convention  would  carry  very  much  more  weight  than  the 
individual  actions  or  representations  of  associations  now  do. 

Again,  the  bringing  together  of  surveyors  from  all  the  provinces 
cannot  but  result  in  mutual  benefit  in  many  ways,  and  the  under- 
signed feels  confident  that  if  the  proposed  scheme  is  carried  into 
effect,  the  results  will  be  an  increased  interest  in  our  profession,  not 
only  by  its  numbers,  but  by  the  press  and  public  generally. 

(Sgd.)     J.  S.  Dennis, 

Pres.  Asso.  D.L.S. 
Ottawa,  Ont.,  Aug.  15th,  1889. 
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Brockville,  Ont.,  4th  February,  1890. 

I  concur  in  Report  of  our  sub-committee,  but  would  extend  an 
invitation  to  members  of  the  Dominion  Land  Surveyors'  Association 
who  have  given  this  matter  consideration  to  attend  our  next  meeting 
on  the  25th,  26th  and  27th  instants. 

Willis  Chipman. 


Toronto,  February  5th,  1890. 

I  also  concur  in  the  opinion  put  forth  in  the  Report  of  the  sub- 
committee, that  it  would  not  be  feasible  to  hold  the  meetings  of  the 
proposed  Association  of  Canadian  Land  Surveyors  annually;  once  in 
three  years  would,  perhaps,  be  as  often  as  a  good  attendance  could  be 
hoped  for.  In  these  years  I  think  the  suggestion  contained  in  sec- 
tion b  of  the  Report,  that  the  provincial  association  should  hold  their 
annual  meeting  for  that  year  at  the  place  where  the  general  meeting 
is  held,  and  immediately  antecedent  to  it  in  time,  is  a  good  one. 

The  question  of  the  frequency  of  the  meetings  of  the  new  associa- 
tion appears  to  be  the  only  point  in  which  the  Report  of  our  sub- 
committee differs  from  the  memorandum  of  Mr.  Dennis,  and  I  beg 
most  strongly  to  endorse  Mr.Chipman's  proposal  that  members  of  the 
Dominion  Land  Surveyors'  Association  who  have  given  this  subject 
consideration  should  be  invited  to  our  annual  meeting  about  to  be 
held  in  Toronto.  It  is  most  desirable  that  the  subject  should  be  dis- 
cussed at  a  personal  gathering  of  the  members  of  the  several  associa- 
tions concerned. 

John  McAree,  P.L.S. 


CoLLiNGwooD,  Feb'y  loth,  1890. 

I  think  the  proposal  worthy  of  consideration,  but  amended  as  sug- 
gested by  our  sub-committee  ;  and  heartily  agree  with  Mr.  Chipman 's 
proposal  to  invite  members  of  the  Dominion  Association  to  attend  our 
next  annual  meeting. 

E.  Stewart. 


Survey  Department,  City  Hall, 

Toronto,  Feb.  5th,  1890. 

I  agree  with  Mr.  Chipman's  ideas. 

ViLLIERS  SaNKEY. 


WiLLOWDALE,  7th  Feb'y,  1890. 

I  am  of  the  same  opinion  as  Mr.  Chipman. 

Peter  S.  Gibson. 
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REPORT  OF  THE  COMMITTEE  ON  BOUNDARY 
COMMISSIONERS. 

The  Committee  on  Mr.  Ogilvie's  Boundary  Commissioners'  Bill 
beg  to  suggest  the  following  amendments : — 

1.  Every  Provincial.  Land  Surveyor  shall  act  as  a  "Boundary 
Commissioner  "  when  called  upon  to  do  so. 

2.  Whenever  the  parties  to  any  disputed  boundary  case  shall  so 
agree,  they  may  refer  the  adjustment  of  such  disputed  boundary  to  a 
court  of  arbitrators  composed  of  two  Boundary  Commissioners  as 
above  and  the  County  Judge  of  the  county  in  which  the  disputed 
boundary  is  situated  or  some  legal  practitioner  appointed  by  him. 

3.  The  arbitrators  so  chosen  and  appointed  shall  within days 

after  receiving  notice  of  their  appointment  to  the  said  duty  of  arbitra- 
tion give  ample  notice  to  the  parties  to  such  disputed  boundary  of 
their  intention  to  proceed  on  the  day  set  forth  in  such  notice  to  the 
place  of  the  boundary  in  dispute,  and  to  adjudicate  upon  the  case ; 
and  the  arbitrators  shall,  on  the  day  appointed,  proceed  to  thfe  scene 
of  the  disputed  boundary,  and  shall  then  examine  all  witnesses  in  the 
matter  on  the  ground  to  which  their  evidence  relates,  and  shall  per- 
form any  operations  as  surveyors  which  they  may  deem  necessary  to 
a  proper  understanding  of  the  matter  in  hand. 

4.  Upon  the  completion  of  the  examination  of  all  evidence  sub- 
mitted to  them  in  the  case,  and  such  measurements  and  operations  as 
they  may  deem  advisable,  the  arbitrators  shall  make  their  award  in 
the  case. 

5.  The  court  of  arbitration  which  has  tried  any  case  of  disputed 
boundary  shall  award  the  costs  of  such  trial  and  the  proportion  to  be 
paid  by  each  of  the  disputants  in  a  manner  that  shall  be  deemed  just 
and  equitable  by  the  arbitrators. 

6.  Each  arbitrator  shall  be  entitled  to  the  fees  as  at  present  pro- 
vided by  law,  together  with  travelling  and  living  expenses,  while 
engaged  in  the  trial  of  any  disputed  boundary  case  submitted  to  them 
as  hereinbefore  set  forth  ;  such  fees  and  expenses  to  be  a  part  of  the 
costs  of  the  trial. 

7.  Before  proceeding  to  the  trial  of  any  suit  or  question  submitted 
to  them,  the  Commissioners,  as  above  chosen,  shall  make  an  affidavit 
before  the  County  Judge,  or  before  some  Justice  of  the  Peace  or  com- 
missioner for  taking  legal  affidavits,  that  he  has  not  any  personal 
interest  in  the  suit  at  issue,  and  that  he  has  not  in  any  way  been 
engaged  professionally  as  a  surveyor  on  it.  Such  affidavits  to  be  filed 
along  with  the  rest  of  the  documents  connected  with  the  case  with 
the  Clerk  of  the  County  Court  of  the  county  in  which  the  dispute  is 
located. 

V.  Sankey, 

Chairman. 
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DISCUSSION. 

Mr.  Sankey — (Explains  the  amendments  by  the  Committee  to  the 
draft  bill  by  Mr.  Ogilvie).  The  question  is,  whether  the  surveyors  of 
best  practice,  and  men  who  are  doing  the  largest  amount  of  work  in 
any  particular  county  would  likely  take  the  position  of  Boundary 
Commissioner.  These  men  would  have  the  greatest  amount  of  expe- 
rience, and  that  being  so,  the  fact  of  their  being  commissioners  would 
interfere  with  their  getting  work.  I  think  the  question  to  decide  is 
whether  it  would  not  be  better  to  leave  every  surveyor  eligible  to  be 
called  upon,  when  required,  to  act  as  Boundary  Commissioner.  We 
should  decide  whether  it  would  be  necessary  to  make  one  surveyor  in 
each  county  a  commissioner.  It  would  limit  the  choice  of  parties. 
The  proposition  of  this  Committee  gives  the  choice  to  the  parties  of 
one  out  of  twenty,  assuming  there  are  twenty  counties.  Why  not  leave 
it  open  ?  That  is  the  most  important  point,  except  one,  in  the  whole 
matter  as  to  whether  the  first  clause  in  Mr.  Ogilvie's  draft  shall  stand,. 
or  whether  it  should  not  be  read,  "  that  all  surveyors  shall  be  eligible 
to  act  when  called  upon  to  do  so." 

Mr.  Dickson — Is  it  the  cheapening  the  cost  of  those  things  sug- 
gested, or  do  you  think  justice  might  be  got  more  readily  ?  I  think 
something  should  be  done  to  cheapen  the  cost  of  these  suits. 

Mr.  Sankey — A  surveyor  going  on  the  ground  to  make  a  survey,, 
evidence  is  tendered  him  ;  gets  evidence  on  the  ground — perhaps  takes 
an  affidavit — and  the  matter  then  comes  before  the  Assize  Court.  In 
cases  of  back  townships  these  men  are  brought  down  to  the  front  and 
put  mto  the  witness  box,  and  a  clever  lawyer  gets  hold  of  them,  and 
the  evidence  that  he  gave  him  is  knocked  into  a  cocked  hat,  and  the 
surveyor  is  blamed.  Cases  of  this  kind  are  appealed,  and  the  Court 
of  Appeal  ask  if  so  and  so  was  done  by  the  surveyor,  and  if  not  the 
court  sends  the  case  back. 

It  is  supposed  the  expense  of  bringing  a  great  number  of  witnesses 
many  miles  will  be  greatly  lessened  and  justice  will  be  more  perfect, 
the  chances  of  appeal  will  be  less,  and  people  will  have  their  bound- 
aries adjusted  in  a  more  professional  and  business-like  way. 

Mr.  Cozens — Would  the  report  of  the  commissioner  be  final  ? 

Mr.  Sankey — The  Government  would  decide  that  themselves. 
The  Court  of  Assize  and  the  Divisional  Court  is  not  final.  In  this 
case  it  is.  whenever  any  of  the  parties  to  the  dispute  in  boundary 
cases  shall  agree.  If  two  neighbours  get  fighting  over  a  boundary 
line,  and  they  take  this  way  of  settling  it,  that  may  be  made  final  by 
agreement,  on  the  idea  that  everything  goes  regularly  and  no  impar- 
tiality or  unfair  dealing,  the  matter  would  be  final,  and  might  be  made 
the  award  of  a  court  of  proper  jurisdiction.  If  this  Boundary  Com- 
mission be  established  and  one  or  two  cases  settled  before  them  in  a 
professional  way,  in  a  very  short  time  we  would  have  every  case 
settled  in  that  way. 
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Mr.  Dickson — It  is  simply  creating  a  board  of  arbitrators,  if  the 
people  take  advantage  of  it. 

Mr.  Sankey — Certainly.  The  first  point  is  as  to  whether  every 
surveyor  should  not  be  eligible.  The  one  difficulty  is,  as  I  have  sug- 
Sfested,  about  getting  the  best  man  in  every  township  to  act,  owing  to 
its  interfering  with  their  practice. 

It  was  thought,  generally  speaking,  that  the  clauses  with  reference 
to  misconduct  and  that  sort  of  thing  might  be  left  out  of  this  Act. 
Surveyors  are  bound  under  oath  as  such  to  do  their  duty  properly, 
and  the  Surveyors'  Act  laj'-s  down  a  rule  whereby  they  can  be  deposed 
from  their  office.  The  Committee  thought  the  one  court  would  be 
sufficient  to  try  a  surveyor.     That  was  the  next  alteration. 

The  third  alteration  was  as  to  substituting  the  County  Judge  in- 
stead of  one  of  the  surveyors. 

With  those  three  alterations  the  Committee  are  of  the  opinion  that 
this  scheme  might  be  brought  before  the  attention  of  the  Government, 
and  they  be  urged  to  bring  in  such  legislation  as  may  be  necessary  to 
confirm  it. 

Mr.  Speight — Is  it  intended  to  exclude  lawyers  ? 

Mr.  Sankey— At  almost  all  of  these  courts  it  is  usual  for  people  to 
be  represented  by  their  legal  advisers,  and  if  it  is  going  to  be  a  court 
of  final  jurisdiction,  it  is  right  that  lawyers  should  be  there.  The 
public  at  large  do  not  feel  they  have  had  all  the  fair  play  they  ought 
to  have  unless  they  have  a  lawyer  to  assist  them.  I  do  not  think  it 
would  be  advisable  to  exclude  lawyers. 

Mr.  Speight — In  adjusting  the  boundaries  by  the  arbitrators  it 
would  make  it  more  expensive,  but  of  course  might  be  more  satisfac- 
tory— it  is  practically  three  judges. 

Mr.  Sankey — There  would  be  the  County  Judge  and  two  survey- 
ors to  pay.  I  don't  suppose  it  would  be  much  greater  than  the  cost 
at  an  Assize  Court.  The  trial  would  commence  the  day  the  court 
would  sit,  whereas  at  an  Assize  Court  you  sometimes  have  to  wait  for 
days  until  the  case  is  reached. 

Mr.  Dickson — I  think  the  only  thing  in  favour  of  that  scheme  is 
by  taking  the  court  to  the  place,  instead  of  taking  the  parties  to  the 
court. 

Mr.  Stewart — Speaking  of  the  County  Judge  being  appointed  as 
one,  I  think  it  would  be  very  difficult  to  get  him  to  attend  ;  for  the 
draft  bill  provides  that  the  surveyors  should  go  on  the  ground  and 
make  such  inquiries,  and  the  County  Court  Judge  would  have  to  wait 
for  several  days  before  the  real  examination  commenced.  Then,  as  to 
the  expense,  you  will  have  other  surveyors  besides  the  Commissioners 
— perhaps  two  or  three.  The  difficulty  with  regard  to  the  County 
Court  Judge  could  be  got  over  in  this  way,  by  saying,  "  the  County 
Court  Judge,  or  somebody  deputed  by  him  " — and  it  might  be  said 
that  a  legal  gentleman  would  be  best  for  that  purpose.  I  think  it 
should  be  final  to   save  expense.     In  the  one  case  you  take  the  wit- 
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nesses  to  the  court,  and  in  the  other  you  take  the  judge  and  surveyors 
away  to  try  the  one  case.  I  certainly  think  it  is  moving  in  the  right 
direction. 

Mr.  Sankey — With  regard  to  the  objection  as  to  the  County  Court 
Judge,  unquestionably  some  lawyer  would  be  better  than  a  surveyor. 
As  to  the  expenses  of  the  surveyors,  they  would  be  there  in  any  case. 
No  extra  expense  incurred  in  bringmg  the  surveyors  to  the  ground, 
than  taking  them  to  the  court  of  trial. 

Mr.  Kirkpatrick — I  think  something  in  this  direction  is  wanted. 
Something  is  needed  to  make  a  finality  of  these  municipal  surveys.  A 
surveyor  performs  the  municipal  survey,  and  if  there  is  a  petition 
against  that,  there  is  great  difficulty  in  confirming  that  survey.  He 
may  have  done  it  right,  but  one  or  two  parties  petitioning  agamst  it, 
the  Department  does  not  like  to  take  the  initiative  and  say  we  will 
confirm  the  survey. 

I  think  a  Commissioner  should  be  appointed,  but  not  for  life.  I 
would  have  him  appointed  by  the  Lieutenant-Governor  for  that  object 
alone,  and  his  office  would  cease  as  soon  as  that  was  done. 

Mr.  Sankey — That  is  the  view  of  the  Committee. 

Mr.  Kirkpatrick — I  would  make  it  compulsory  on  the  parties  ask- 
ing for  this  Commission,  and  I  certainly  would  have  the  County  Judge 
on  it  too.  If  parties  want  to  go  to  the  courts,  let  them  go  there  first. 
In  these  petitions  for  municipal  surveys  the  parties  don't  really  know 
what  they  want.  Each  party  thinks  the  surveyor  is  going  to  run  it 
in  his  way;  they  want  it  on  the  road  and  he  does  not  put  it  there,  and 
because  of  that  they  petition  that  the  Crown  should  not  confirm  it  in 
any  way,  and  it  hangs  on.  There  were  the  roads,  but  the  line  may 
be  north  or  south  of  the  road,  and  when  everyone  dies  the  stone 
monuments  will  remain,  and  what  are  these  for  ? 

If  we  could  have  a  court  which  should  be  final,  I  would  not  make 
it  compulsory.  Let  it  be  a  voluntary  choice.  I  think  if  there  were  a 
few  good  decisions  by  these  Commissioners,  the  public  would  soon 
find  and  realize  where  their  true  safety  lay.  I  believe  this  would  be 
the  greatest  move  in  cheapening  litigation. 

Mr.  Caviller — Cannot  the  Crown  Lands  Department  send  out  an 
inspector  to  inspect  a  municipal  survey  ? 

Mr.  Kirkpatrick — The  Department  could  easily  send  a  man  out, 
but  why  should  the  public  have  to  pay  him  ?  In  the  proposed  case 
the  idea  would  be  that  the  parties  would  agree  to  pay  the  expense. 

The  President — There  would  be  no  guarantee  that  the  inspector 
sent  out  knew  any  more  about  it  than  the  surveyor  who  made  the 
survey — perhaps  not  as  much.  Upon  the  question  of  the  Boundary 
Commission,  I  think  it  is  a  step  in  the  right  direction,  and  if  we  can 
get  a  court  established  it  will  be  time  well  spent,  even  though  it  is  ex- 
tended from  session  to  session.  If  we  can  accomplish  something  in 
the  end  that  will  cheapen  these  matters  and  make  them  final,  I  think 
it  will  be  time  well  spent.     With  reference  lo  the  surveys  made  under 
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the  authority  of  the  Crown  Lands  Department,  I  can  point  you  to 
two  surveys  that  were  made  when  I  was  an  apprentice,  the  hues  were 
run  and  the  monuments  are  standing  there  j^et,  but  the  fences  have 
never  been  moved  ;  there  is  no  finahty  to  it.  I  think  if  there  can  be 
any  way  of  having  a  tribunal  to  which  parties  may  go  and  have  it 
settled  once  for  all,  it  would  be  far  better.  I  think,  at  all  events,  that 
people  should  have  the  option  of  taking  the  natural  way  through  the 
courts,  or  taking  this. 

Mr.  Sankey — My  idea  would  be  to  get  the  proposals,  if  the  Asso- 
ciation think  the  amendments  in  Mr.  Ogilvie's  scheme  are  advisable  to 
adopt,  brought  before  the  Attorney-General  asking  him,  if  necessary, 
to  get  further  information  on  the  subject  and  take  the  thing  up. 

Mr.  Browne — I  fully  agree  that  this  is  a  move  in  the  right  direc- 
tion, and  I  think  Mr.  Kirkpatrick's  suggestion  a  good  one  ;  that  it 
should  be  optional.  If  it  was  made  final  I  know  that  a  great  many 
cases  would  be  brought  before  the  surveyors  and  settled  in  that  way,, 
speaking  particularly  of  the  city. 

Mr.  Caviller — I  think  it  would  be  advisable  to  go  over  this  matter 
clause  by  clause,  and  if  we  determine  to  have  it  brought  before  the 
Attorney-General,  to  have  a  committee  appointed  or  a  person  ap- 
pointed to  present  it  to  the  Attorney-General,  and  let  it  take  its 
chances.  Supposing  the  Committee  make  a  draft  of  the  proposed 
amendments  and  submit  it  to-morrow  ? 

Mr.  Sankey— I  think  it  better  to  adopt  Mr.  Gaviller's  suggestion 
to  have  a  committee  named  to  put  this  in  workable  shape,  and  bring 
it  up  to-morrow  or  next  day  and  let  it  be  discussed  clause  by  clause,, 
and  then  brought  up  before  the  Government. 
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Gentlemen  of  the  Association  of  Provincial  Land  Surveyors 
OF  Ontario, — I  have  much  pleasure  in  extending  to  you  a  hearty  wel- 
come to  our  Fifth  Annual  Meeting. 

We  have  reason  for  gratitude  to  the  Giver  of  all  good  that  our 
membership  has  suffered  no  loss  by  death  since  last  we  met  together 
in  this  place.  ^ 

We  come  together' to-day  to  talk  over  the  past,  and  to  prepare  for 
greater  usefulness  in  the  future. 

It  is  now  four  years  since  we  met  in  the  Parliament  Buildings  for 
organization,  and  I  think  I  can  safely  say  that  our  society  has  been  a 
success,  and  that  the  outlook  is  still  very  favourable. 

The  young  surveyor  of  the  present  day  has  many  advantages  that 
were  not  enjoyed  by  those  who  came  out  25  and  30  years  ago.  The 
benefit  of  organizations  like  ours  can  scarcely  be  estimated. 

In  those  days  there  were  no  associations  to  which  we  could  belong 
and  have  the  privilege  of  acquiring  information  from  his  brother  mem- 
bers, or  by  an  exchange  of  reports  with  other  societies  gain  a  knowl- 
edge of  what  was  going  on  in  other  parts  of  the  continent. 

All  these  advantages  the  members  of  our  association  now  enjoy, 
and  he  will  be  a  dull  man  indeed  who  does  not  profit  by  our  meetings 
and  discussion  of  matters  pertaining  to  our  profession,  and  who  can 
derive  no  advantage  from  reading  the  many  excellent  papers  pub- 
lished in  our  exchanges. 

In  no  other  way  can  a  surveyor  get  the  same  information  for  five 
times  the  money  that  it  costs  him  to  belong  to  our  Association. 

A  man  may  think  he  knows  all  that  is  necessary  in  his  business, 
but  when  he  comes  in  contact  with  others  he  finds  that  he  has  a  great 
deal  still  to  learn. 

Associations  like  ours,  in  which  practical  men  meet  to  discuss 
practical  questions,  form  a  necessary  part  of  professional  education, 
which  no  live  man  can  afford  to  do  without.  It  is  surprising,  there- 
fore, that  all  members  of  our  profession  do  not  avail  themselves  of 
the  advantages  of  belonging  to  our  Association. 

I  trust  we  may  be  able  during  the  present  year  to  count  among 
our  members  many  who  have  hitherto  not  cast  in  their  lot  with  us. 

Our  membership  remains  at  about  the  same  number  as  last  year. 

As  to  what  we  have  been  doing  during  the  year,  you  are  referred 
to  the  reports  of  the  various  committees. 

A  communication  from  the  Association  of  Dominion  Land  Sur- 
veyors, regarding  affiliation  of  the  different  associations  of  land  survey- 
ors in  the  Dominion,  with  the  action  taken  thereon  by  the  Executive, 
will  be  laid  before  you  for  consideration. 

It  appears  to  me  that  the  tariff  of  charges  framed  at  our  last  meet- 
ing should  be  amended  in  some  respects.  I  think  that  a  surveyor 
should  get  a  dollar  an  hour  for  his  services,  or  a  minimum  of  $8  per 
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day,  and  that  the  working  of  the  tariff  during  the  past  year  should  be 
enquired  into. 

I  have  frequently  been  asked  during  the  past  year  as  to  the  best 
means  of  preventing  unlicensed  persons  in  many  parts  of  the  country 
practicing  surveying;  or,  as  it  is  generally  termed,  "running  lines," 
and  this  matter  should,  I  think,  be  dealt  with  by  the  Association. 

Other  matters  will,  no  doubt,  come  before  you  from  the  different 
Committees. 

By  reference  to  the  programme  it  will  be  seen  that  a  number  of 
papers  upon  subjects  of  interest  will  be  submitted  to  the  meeting.  A 
full  discussion  on  each  paper  submitted  is  very  desirable,  and  I  trust 
that  any  one  present  will  have  no  hesitation  in  expressing  his  views 
upon  any  matter  coming  before  the  meeting,  and  also  that  any  member 
wishing  information  upon  any  matter  in  which  he  may  be  interested 
will  not  shrink  from  bringing  it  under  the  notice  of  the  Association. 

I  now  ask  your  consideration  of  the  further  business  of  the 
meeting. 

A.    NiVEN, 

President. 
February  2jth,  i8go. 


i^^^:pee,s. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members  ] 

COAST  AND  HARBOUR  SURVEYS  IN  HUDSON 
BAY  AND  STRAIT. 

By  J.  W.  TYRRELL,  C  E.,  P.L  S. 


In  this  paper  I  propose  briefly  to  present  an  account  of  the  princi- 
pal surveys  performed,  by  the  recent  Hudson's  Bay  expedition — of 
which  the  writer  was  a  member — sent  out  under  the  command  of 
Lieutenant  A.  R.  Gordon,  by  the  Dominion  Government  during  the 
years  1884,  1885  and  1886. 

Before  taking  up  my  subject  proper,  however,  I  think  it  will  be 
interesting  just  to  note  the  names  of  some  of  the  early  explorers  who 
visited  m  years  gone  by  the  field  of  our  observations. 

Hudson  Strait  was  first  discovered  in  the  year  15 17  by  Sebastian 
Cabot,  who  was  sent  out  by  Henry  VHI.  in  charge  of  an  expedition 
to  search  for  a  north-west  passage  to  India.  In  the  5'^ear  1610  Henry 
Hudson  sailed  in  a  barque  called  the  Discovery,  and  re-discovered  the 
strait  now  called  by  his  name,  passed  through  it,  keeping  along  the 
south  shore,  and  entered  the  bay,  in  the  southern  part  oi  which  he 
wintered.  The  next  summer,  becoming  short  of  provisions,  he  had 
trouble  with  his  crew,  who  finally  mutinied,  and  one  night  bound 
Hudson,  his  son  and  several  of  his  officers,  and  sent  them  adrift  in  an 
open  boat.  At  this  time  they  were  supposed  to  be  near  the  west  end 
of  the  strait.  The  remainder  of  the  crew,  after  undergoing  great  pri- 
vations, reached  home  with  the  ship  ;  but  nothing  was  ever  afterwards 
heard  of  the  unfortunate  navigator  and  his  party. 

In  the  year  1821  Captains  Parry — afterwards  Sir  William  E.  Parry 
— and  Lyon,  in  command  of  H.M.  ships  F/^rj'  and  Hecla,  conducted  an 
expedition  into  Hudson  Strait  and  Bay,  and  obtained  some  valuable 
information  in  the  neighbourhood  of  the  upper  Savage  Islands  and 
elsewhere ;  and  three  years  later  Captain  Lyon,  in  command  of  H.M. 
S.  Gripper,  again  visited  the  same  waters. 

In  1836  and  '37  Captain  G.  Black,  in  Command  of  H.M.S.  Terror, 
also  made  a  voyage  of  discovery  into  Hudson  Strait  and  Bay,  and 
since  the  year  1847,  when  the  ill-fated  Franklin  expedition  was  lost, 
several  other  exploring  parties  have  gone  to  that  region,  but  few  of 
their  searches  extended  into  the  fields  of  our  labours. 


52  ASSOCIATION  OF  PROVINCIAL  LAND  SURVEYORS. 

However,  notwithstanding  all  these  expeditions  (besides  the  an- 
nual voyages  of  the  Hudson  Bay  Company's  ships,  which  have  for 
several  centuries  visited  the  shores  of  Hudson  Strait  and  Bay)  it  was 
found  a  short  time  ago,  when  the  question  of  the  practicability  of 
navigating  Hudson  Strait  became  a  matter  of  discussion,  that  very 
little  reliable  information  of  any  value  was  available,  and  in  order  to 
thoroughly  look  into  the  feasibility  of  the  proposition  to  establish  a 
steamboat  route  between  the  Eastern  world  and  our  Canadian  North- 
west, the  Dominion  Government  thought  it  well  to  send  out  an  expe- 
dition to  collect  such  information  as  might  be  required  to  determine 
the  question. 

Accordingly,  in  1884  the  steamer  Neptune,  and  in  1885  ^^'^  '86  the 
Alert,  having  been  procured  tor  the  work.  Lieutenant  Gordon,  R.N., 
under  instructions  from  the  Honourable  Minister  of  Marine,  pro- 
ceeded to  Hudson  Strait  to  establish  observing  stations,  and  to  col- 
lect as  much  valuable  information  as  possible. 

Naturally,  surveying  formed  an  important  part  of  the  work  of  the 
expedition,  as  it  was  verj'^  desirable  to  know  something  of  the  charac- 
ter of  the  coast,  and  to  locate  and  survey  harbours  wherever  they 
might  be  useful. 

I  have  here  a  small  map  of  Hudson  Strait  and  Bay  on  which  I 
have  shown  in  red  the  portions  of  coast  line  added  to  the  chart  from 
our  surveys. 

The  principal  places  where  work  was  done  are  as  follows : — First, 
at  the  entrance  to  the  strait  north  of  Cape  Chidly,  the  Buttons,  a 
group  of  eleven  or  twelve  islands  were  surveyed.  This  work  was  done 
from  the  deck  of  the  ship  as  she  was  steaming  slowly  past  the  islands, 
upon  the  extremiiies  of  which  rounds  of  compass  bearings  were  taken 
at  intervals.  As  each  round  of  bearings  were  taken,  the  reading  of 
the  patent  log  was  also  noted,  and  the  distances  passed  through  the 
water  by  the  ship,  as  indicated  by  the  log,  were  used  as  bases.  As 
these  islands  are  situated  not  far  from  the  cape,  their  positions  rela- 
tively to  it  were  determmed  by  the  same  means,  and  near  the  cape  on 
the  main  land  a  series  of  observations  were  taken  both  to  determine 
the  latitude  and  longitude.  A  snug  little  harbour  which  was  called 
Port  Burwell  was  also  discovered  just  inside  the  cape,  and  a  sketch 
survey  made  of  it  and  soundings  taken.  A  prolonged  attempt  was 
made  to  discover  a  harbour  along  the  coast  of  Resolution  Island, 
which  forms  the  northern  limit  of  the  great  gateway  into  the  interior 
of  our  country,  but  nothing  in  the  shape  of  an  inlet  or  bay  fitted  to 
afford  protection  and  an  anchorage  for  a  ship  could  be  found.  The 
whole  coast  presents  an  unbroken  front  of  solid  rock,  and  towards  the 
interior  of  the  island  attains  elevations  of  about  one  thousand  feet. 

On  the  south  shore  of  the  strait,  near  Cape  Prince  of  Wales,  a 
fairly  good  harbour  was  discovered  and  called  Stupart  Bay,  after  the 
first  observer  who  was  stationed  there.  Series  of  observations  were 
taken  at  this  place  to  determine  its  geographical  position  ;  the  instru- 
ments used  for  the  observations  being  two  Hadley  sextants  and  six 
chronometers,  whose  rates  were  compared  daily  with  a  standard. 
Then,  from  Stupart  Bay  as  a  starting  point,  the  writer  with  a  small 
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party  was  sent  out  in  one  of  the  ship's  whale-boats  to  make  a  track 
survey  of  the  coast  toward  the  south-east. 

This  was  accomplished,  and  about  twenty  miles  of  hitherto 
unknown  coast-line  added  with  a  fair  degree  of  accurac}'  to  the  chart, 
besides  forty  more  determined  approximately  by  ship's  bearings  upon 
prominent  points. 

Considerable  difficulty  was  met  with  in  carrying  on  this  survey,  for 
the  compass,  which  is  very  sluggish  in  all  this  region,  was  found 
in  some  places  to  be  of  no  use  whatever  on  account  of  the  occur- 
rence of  great  masses  of  magnetite.  As  the  only  instruments  fur- 
nished me  for  making  the  survey  were  a  boat's  compass  and  patent 
log,  it  seemed  to  me  at  first  difficult  to  know  how  to  proceed,  but 
by  adopting  the  principle  of  table  surveying  from  points  on  the  shore 
when  the  compass  was  unreliable,  I  managed  to  get  along  fairly 
well.  Wherever  the  compass  worked  satisfactorily,  bearings  were 
taken  from  point  to  point  along  the  shore,  and  the  distance  measured 
with  the  log. 

It  is  worth  noting  just  here  that,  at  a  point  about  ten  miles  south 
of  Stupart  Bay,  four  small  iron  cannon  (one  of  which  may  now  be 
seen  in  this  hall)  and  a  large  anchor  were  discovered  by  Mr.  Payne, 
who  was  the  observer  situated  at  Stupart  Bay.  They  were  lying  upon 
the  rocks,  and  some  distance  above  high  water  mark.  As  appears 
evident  from  the  cannon  now  on  exhibition  here  they  must  have  been 
lying  there  a  great  number  of  years. 

There  were  no  signs  of  buildings  or  other  wreckage  about,  and  it 
is  a  matter  of  some  curiosity  to  know  where  they  came  from  ;  but  I 
must  not  get  too  far  from  my  subject.  On  the  shore  of  Big  Island, 
near  the  north  shore  of  the  straits  and  directly  opposite  Stupart's 
Bay,  a  large  harbour  was  discovered  and  named  Ashe  Inlet,  after  Mr. 
Ashe,  D.L.S.,  of  Quebec,  who  was  the  observer  placed  in  charge  of  a 
station  at  this  point  the  first  year  of  the  expedition.  Considerable 
track  surveying  was  done  at  this  place,  during  the  winter  of  1885-86, 
by  the  writer. 

Proceeding  westward  we  come  to  Charles  Island,  which,  as  shown 
on  the  chart,  we  found  to  be  considerably  out  of  place  in  longitude. 
Observations  were  taken  to  correct  its  position,  and,  as  we  steamed 
along  the  north  shore,  bearings  were  taken  to  determine  the  general 
shape  of  the  coast  line.  The  next  place  in  order  as  we  proceed  west- 
ward, where  considerable  work  was  done,  is  in  the  vicinity  of  the 
Digs  Islands  and  Cape  Wolstenholm.  Here  again,  in  the  more  west- 
erly of  the  Digs  Islands,  an  excellent  harbour  was  found  and  chris- 
tened Port  Laperrier. 

The  position  of  this  port  was  also  carefully  determined,  and  the 
track  surveys  which  were  afterwards  made  in  the  vicinity  were  tied 
on  to  this  fixed  point.  At  one  time,  while  Lieut.  Gordon  was  taking 
a  series  of  observations.  Doctor  Bell,  the  scientist  of  the  expedition, 
and  the  writer,  were  sent  out  in  a  boat  with  two  or  three  men  to  make  a 
traverse,  or  perhaps  more  properly  called  a  running  or  track  survey 
of  the  islands.  The  shooting  in  this  neighbourhood  we  had  reason 
to  believe  was  very  fair,  but  the  instructions  we  received  were  not  to 
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take  our  rifles,  as  we  would  have  no  time  for  sport.  One  of  the  party, 
however,  disobeyed  the  commander's  orders,  and,  along  with  the  rest 
of  our  outfit,  smuggled  aboard  our  boat  his  Remington  rifle. 

A  boat's  compass,  a  prismatic  and  a  patent  log,  were,  as  usual,  our 
surveying  instruments,  and  we  proceeded  from  point  to  point  taking 
our  bearings  and  measuring  the  distance  in  the  usual  way.  When 
we  had  traversed  a  short  distance — not  more  than  two  miles — along 
the  north  shore  of  the  outer  island,  and  were  about  to  enter  a  little 
cove  in  the  shore,  our  attention  was  diverted  by  the  appearance,  a  few 
yards  ahead  of  us,  of  two  polars  swimming  in  the  water — a  large  she 
bear  and  her  cub.  They  did  not  appear  to  take  much  notice  of  us 
until  we  got  between  them  and  the  shore,  hoping  to  cut  off  their 
escape  by  land.  But  things  did  not  seem  to  work  that  way,  for  the 
old  bear,  seeing  our  move,  headed  for  the  boat  and  in  a  moment  dis- 
appeared below  the  water. 

Our  rifleman  had  taken  up  his  position  at  the  bow  of  the  boat, 
and  the  writer,  having  along  with  him  a  38  cal.  S.  &  W.  revolver,  took 
a  position  beside  him  and  waited  for  the  reappearance  of  the  bear. 
Presently  she  appeared,  but  at  the  stern  of  the  boat,  where  the  doctor 
was  seated  steering,  and  immediately  she  proceeded  to  climb  in.  We 
in  the  bow  dare  not  fire  as  two  sailors  and  the  doctor  were  standing 
in  front  of  us  ;  but  some  way  or  other,  through  the  assistance  of  a 
pike  pole  and  the  motion  of  the  boat — for  besides  it  being  under  con- 
siderable headway,  the  water  at  the  time  was  very  rough — we  man- 
aged to  part  with  our  new  acquaintance.  It  was  about  here  that  the 
track  surveying  proper  came  in.  Several  parting  shots  were  fired  as 
the  bears  were  swimming  ashore,  and  afterwards  as  we  saw  them  disap- 
pearing among  the  rocky  hills,  but  on  account  of  the  roughness  of  the 
water  and  the  tossing  of  our  boat  they  were  without  effect.  About 
fifteen  minutes  after  leaving  the  site  of  the  above  encounter,  we  came 
upon  two  other  large  male  bears,  and  had  a  hard  fight  with  them,  in 
which  conflict,  however,  we  were  more  successful.  These  little  inci- 
dents, though  not  exactly  coming  under  the  head  of  surveying,  were 
some  of  the  difficulties  we  had  to  overcome,  and  so  I  consider  it  quite 
proper  that  they  should  be  mentioned.  If  any  of  our  friends  here 
should  have  occasion  to  make  surveys  in  the  same  district,  it  would 
be  to  their  advantage  to  know  what  instruments  would  be  found  most 
suited  to  that  particular  locality. 

The  traverse  of  the  coast  was  continued  for  about  seven  miles, 
when  the  eastern  extremity  of  the  outer  island  was  reached,  where  a 
fine,  deep,  but  narrow  channel,  was  found  to  separate  it  from  the 
inner  island.  The  shores  were  chiefly  high,  and  in  some  places  were 
found  perpendicular  cliffs  of  rock  standing  up  from  five  hundred  to 
one  thousand  feet  out  of  the  water. 

At  these  places  thousands  of  sea-fowls  were  seen  flying  about  and 
resting  on  the  ledges  along  the  face  of  the  cliffs.  The  birds  were  not 
so  numerous  as  to  prevent  us  from  getting  clear  sights  from  point  to 
point ;  but  just  here  our  progress  was  again  interfered  with  by  the 
occurrence  of  local  attraction  in  the  shape  of  a  herd  of  about  thirty 
walrus.     We  did  some  clearing  here,  but  nothing  very  extensive,  and 
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then  pushed  on,  passing  the  eastern  end  of  the  island  and  then  turn- 
ing shipward  along  the  south  shore.  The  rest  of  our  trip,  extending 
over  about  five  or  six  miles,  was  comparatively  plain  sailing,  the  only- 
obstacles  met  with  being  one  small  herd  of  walrus  and  one  more  polar 
bear.  In  some  respects  this  eighteen  or  twenty  miles  of  coast  survey  was 
the  most  difficult  that  I  have  had  to  deal  with  in  my  experience. 

Just  to  the  south  of  the  Digs  Islands  a  group  of  twenty-five  or 
thirty  small  islands  were  also  surveyed,  and  the  main  shore  for  a 
distance  of  about  twenty  miles  south-west  of  Cape  Wolstenholm. 
Near  the  south-eastern  extremity  of  Nottingham  Island  a  harbour 
was  discovered,  and  called  Port  De  Boucherville  in  honour  of  the 
observer  left  in  charge  of  the  station  placed  there. 

The  positions  of  the  eastern  coast  of  Mansell  Island  and  the 
southern  end  of  Southampton  Islands  were  corrected  in  longitude. 

A  portion  of  Marble  Island,  in  the  north-west  of  the  bay,  was 
surveyed,  and  its  geographical  position  determined.  Then,  arriv- 
ing at  the  west  coast  of  the  bay,  it  was  found  according  to 
the  chart  to  be  half  a  degree  out  of  position  for  about  one  hundred 
miles  south  of  Cape  Esquimo.  The  true  position  of  this  coast 
having  been  ascertained,  we  passed  southward  and  arrived  at  Fort 
Churchill,  a  place,  for  various  reasons,  the  most  interesting  yet  spoken 
of  in  connection  with  our  voyage.  For  over  two  hundred  years  it  has 
been  one  of  the  most  important  trading  posts  of  the  Hudson  Bay 
Company.  More  than  that,  it  was  their  chief  stronghold  against 
invaders,  being  protected  by  the  massive  stone  fort  Prince  of  Wales 
until  about  the  year  1775,  when  it  was  taken  by  the  French  admiral. 
La  Perouse,  and  destroyed.  At  the  present  time  it  is  an  important 
trading  station,  and  possesses  the  only  harbour  on  the  west  coast  of 
Hudson  Bay,  and  lastly  it  is  destined  to  be  the  future  terminus  of  the 
Hudson  Bay  railwa}^  and  the  Liverpool  of  Manitoba  and  the  North-, 
west  Territories. 

I  have  here  a  chart  of  this  very  excellent  harbour,  prepared  fron> 
an  accurate  survey  made  by  Lieut.  Gordon  and  myself.  I  will  briefly- 
describe  the  methods  adopted  in  performing  this  work.  The  first  step, 
taken  was  to  erect  a  number  of  signals  or  small  beacons  at  prominent 
points  on  both  sides  of  the  river  and  at  intervals  of  about  half  a  mile. 
Then  a  level  stretch  of  shore  was  chosen  between  two  beacons  (I  and 
H  on  chart)  and  the  distance  carefully  measured  ;  this  distance  was 
used  as  a  base  line,  and  from  the  extremities  of  it  sextant  angles  were 
taken  to  the  other  points  (with  the  exception  of  one  or  two,  which 
were  fixed  by  taking  angles  from  other  more  suitable  points,  which 
had  been  fixed  by  the  other  sites).  The  shore  line  was  then  traversed 
by  the  compass  and  fitted  in  between  the  points  fixed  by  triangula- 
tion.  Having  now  obtained  a  correct  plan  of  the  shore  line,  the  next 
work  was  to  get  a  plan  of  the  bottom  of  the  river.  The  difficulty  we 
met  with  in  performing  this  part  of  the  work  was,  not  to  take  the 
soundings,  but  to  locate  them  correctly  ;  for,  on  account  of  the  ebb 
and  flow  of  the  tides  and  the  currents  of  the  river,  it  was  impossible 
to  keep  any  kind  of  a  straight  line  with  a  boat.  In  getting  over  the 
difficulty  our  beacons  came  into  use  again.    At  every  cast  of  the  lead, 
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by  the  use  of  two  sextants,  double  angles  were  taken  simultaneously 
from  the  centre  of  the  boat  to  some  three  beacons  on  the  shore,  one 
beacon  always  being  common  to  the  two  angles.  Thus  every  sound- 
ing was  an  absolute  fix,  and  was  plotted  upon  the  chart  by  means  of 
a  station  pointer.  It  was  also  necessary  to  note  the  time  when  each 
sounding  was  taken,  in  order  to  be  able  to  make  the  proper  reduction 
to  low  water,  as  at  this  place  the  rise  and  fall  of  the  tide  varies  from 
eight  to  sixteen  feet.  As  may  be  seen  by  this  plan,  the  area  of  water 
in  the  harbour  within  a  four-fathom  line  is  approximately  half  a 
square  mile,  and  with  a  very  little  dredging  this  area  could  be  consid- 
erably increased. 

The  mouth  of  the  Nelson  River  was  also  surveyed  in  a  somewhat 
similar  manner,  but  not  so  completely,  on  account  of  the  much  greater 
dimensions  of  the  work — the  river  being  fourteen  miles  wide  at  the 
mouth — our  limited  time,  and  the  less  necessity  for  the  survey.  Suffi- 
cient soundings  were  taken,  however,  to  ascertain  the  limits  of  the 
channel  of  deepest  water,  and  to  give  evidence  of  the  impracticability 
of  making  a  harbour  at  York.  The  Alert  was  obliged  to  anchor  ten 
miles  outside  the  mouth  of  the  river  altogether,  where  she  was  exposed 
to  the  full  sweep  of  the  gales  from  the  north-west,  and  one  night  ex- 
perienced such  a  heavy  sea  that  it  was  found  necessary  to  let  oil  tanks 
run  to  prevent  the  seas  from  breaking  over  her. 

I  had  intended  to  give  you  an  account  of  some  track  surveys  made 
during  the  winter  season  by  myself,  when  travelling  about  the  country 
on  a  sled  drawn  by  an  Esquimo  dog  team  ;  but  am  afraid  that  I  have 
already  taken  up  as  much  time  and  space  as  my  subject  will  warrant 
me  in  doing. 

DISCUSSION. 

Mr.  Chipman — Will  you  describe  the  log  that  was  used  on  this 
survey  ? 

Mr.  Tyrrell — Massey's  patent  log  was  used  chiefly.  Part  of  the 
instrument  containing  a  dial  was  attached  to  the  stern  of  the  boat, 
and  was  connected  with  the  other  part — a  screw-shaped  affair,  which 
was  trailed  in  the  water, — by  a  stout,  tightly  plaited  cord.  The 
screw— which  revolved  because  of  its  motion  through  the  water — 
twisted  the  cord  which  moved  the  clock-work  in  the  part  attached  to 
the  boat,  and  caused  the  hands  on  the  dial  to  indicate  the  number  of 
miles  passed  through  the  water. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 

COMPILED    PLANS. 

By  p.  S.  GIBSON,  P.L.S. 


To  prepare  a  complete  or  entire  plan  of  an  incorporated  city,  town  or 
village,  or  village  not  incorporated,  or  parts  of  townships,  involves  an 
amount  of  work  and  trouble  that  only  those  who  have  undertaken 
such  a  contract  can  understand. 

The  object  of  the  statutes  in  that  behalf  is  evidently  to  furnish  a 
consolidation  of  plans  and  surveys  of  such  places  to  certain  dates,  and 
to  serve  as  a  reference  plan  for  the  registrar  and  for  lawyers  and  others 
searching  titles  of  properties. 

These  plans,  when  carefully  and  properly  prepared,  are  of  great 
advantage  for  ordinary  assessment,  and  a  real  necessity  in  allocating 
the  cost  of  works  under  the  local  improvement  system. 

The  statute  does  not  appear  to  require  the  registrar  to  open  an 
index  of  the  lands  shown  on  such  plans,  although  in  some  cases  where 
plans  are  of  incorporated  villages  it  is  done. 

Where,  in  conveyancing,  reference  is  made  to  such  plans,  the 
registrar,  if  the  reference  is  not  to  a  certain  number  of  a  formerly 
registered  plan  shewn  thereon,  simply  registers  the  instrument  on 
the  township  lot. 

An  entire  plan  should  show  every  governing  plan  registered  to 
date,  and  every  subdivision  held  by  deed  or  other  instrument  not 
shown  on  a  registered  plan,  and  where  there  is  a  re-subdivision  of  a 
part  of  a  registered  plan,  and  such  re-subdivision  is  registered,  it 
should  be  shown  on  the  plan,  but  where  lots  of  a  registered  plan  are 
only  divided  by  deed  they  should  not  be  shown. 

It  often  occurs  in  looking  up  the  titles  to  lots  not  shown  on  a 
registered  plan  that  reference  is  made  to  a  plan  which  after  consider- 
able trouble  may  be  found,  and,  if  so,  should  be  registered  under  Sec. 
85  of  the  Registry  Act,  if  survey  made  before  4th  March,  1868,  or 
under  Section  84  if  after,  and  then  entered  on  plan.  Here,  however, 
a  formidable  difficulty  meets  the  unfortunate  Provincial  Land  Sur- 
veyor who  has  entered  into  a  contract  to  make  an  entire  plan  per 
Registry  Act  in  consideration  of  a  small  sum  of  money  which  the  cor- 
poration has,  as  a  great  favour,  agreed  to  pay  him. 

In  making  his  contract  it  is  likely  not  stipulated  that  the  corpora- 
tion shall  exercise  any  statutory  powers  they  may  have  to  enforce  the 
registration  of  such  plans,  or  that  any  extra  expense  the  Provincial 
Land  Surveyor  may  be  put  to  in  preparing  such  plans  for  registration 
will  be  allowed  him  as  an  extra. 
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In  most  of  the  older  cities,  towns  and  villages  there  are  large  num- 
bers of  lots  sold  under  deeds  by  metes  and  bounds  without  reference 
to  a  plan  by  number  or  otherwise.  There  is  clearly  an  obligation 
under  the  statute  for  the  original  owner  or  owners  or  their  legal  repre- 
sentatives to  file  a  plan  or  plans  of  such  subdivision  to  facilitate  the 
making  of  the  entire  plan.  In  preparing  such  plans,  or  in  entering 
such  subdivisions  upon  the  entire  plan,  when  such  previous  registra- 
tion is  not  made,  difficulties  arise  continually.  Lots  often  lap  each 
other,  or  a  space  may  be  left  between  lots  which  were  supposed  to 
adjoin  each  other,  thus  leaving  a  remnant  not  conveyed.  Lots  isup- 
posed  to  be  located  on  a  particular  street  may  by  description  be 
located  a  half  mile  away  and  covering  a  piece  of  land  conveyed  by 
another  deed,  thus  causing  a  blank  in  one  place  and  a  duplicate  in 
another.  Again,  a  lot  supposed  to  contain  a  quarter  acre  may  by  an 
erroneous  description,  cases  of  which  I  have  known,  cover  from  ten 
to  twenty  acres  of  the  village.  Again,  the  courses  of  adjoining  lots 
present  most  formidable  difficulties.  On  one  side  of  the  division  line 
will  be  entered  the  old  patent  bearing,  on  the  other  side  for  the  adjoin- 
ing lot  will  be  a  late  magnetic  bearing,  in  both  cases  no  explanation  as 
to  what  kind  they  are.  In  another  case  there  may  be  an  astronomic 
bearing  on  the  one  side  and  likely  a  magnetic  or  conventional  bearing 
on  the  other  ;  or  in  some  cases,  m  describing  a  lot,  two  or  more  of 
these  bearings  may  be  used,  or  the  bearing  of  one  or  more  sides,  for 
some  excellent  reason,  be  left  off  entirely,  and  yet,  at  least  under  the 
Registry  Act,  you  are  required  to  enter  them  on  your  plan.  Agam, 
some  of  the  courses  and  distances  may  follow  a  natural  or  artificial 
limit  which  has  long  ago  disappeared,  and  often  m  such  cases  no 
bearing  may  be  given,  or  the  distance  left  out,  or  likely  both.  It  often 
happens  that  the  deeds  of  properties  are  not  registered,  and  likely 
cannot  be  found.  Many  of  the  above  difficulties  occur  when  compil- 
ing the  registered  plans. 

In  all  cases,  rivers  or  streams  should  be  traversed  where  not 
defined  by  registered  plan  or  deed,  and  streets,  where  lands  conveyed 
by  deeds  only  or  partly  so,  should  be  carefull}^  measured,  and  front- 
ages noted,  and  names  of  owners  taken,  and  deeds  of  the  lots  copied 
as  held  by  the  owners,  to  save  long  and  difficult  searches  in  the  regis- 
try office. 

The  principal  streets  should  have  the  angles  of  intersection  taken 
even  if  plans  registered  of  them,  and  all  original  important  monuments 
noted  and  properl}'  marked  by  iron  bars.  This,  of  course,  by  special 
agreement  with  the  corporation. 

As  to  the  surveyor's  certificate  for  such  entire  plan.  Section  87 
of  Registry  Act  provides  that  it  shall  have  endorsed  thereon  the 
certificates  of  the  clerk  and  head  of  the  municipality  and  the  surveyor 
that  the  same  is  prepared  according  to  the  directions  of  the  munici- 
pality and  in  accordance  with  this  Act,  and  to  the  map  or  plan  the 
corporate  seal  of  the  municipality  shall  be  attached. 

This  provision  as  to  the  surveyor's  certificate  is  necessary,  as  it 
would  not  be  possible  for  him  to  sign  the  usual  certificate  in  the  form 
of  Schedule  L  of  Registry  Act. 
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This  difference  in  the  iorm  of  certificate  is  of  importance,  and  may 
facihtate  the  making  of  an  entire  plan  of  a  village,  etc.,  as  it  will  be 
noticed  in  said  Section  87  that  it  is  only  specifically  stated  what  scale 
it  shall  be  made  upon. 

It  is  quite  evident  that  the  intention  of  the  Act,  with  reference  to 
entire  plans  of  villages,  etc.,  is  good,  but  that  the  Act  will  require 
considerable  amendments  before  the  intention  is  fully  realized. 


DISCUSSION. 

Mr.  Gibson — The  supposition  is  when  a  village  is  incorporated 
there  shall  be  a  plan  at  the  date  of  incorporation,  showing  the  outlines 
of  the  village  referring  to  the  by-law  under  which  it  is  incorporated,  and 
all  plans  registered  up  to  that  date  should  be  shown  on  it,  with  the 
numbers. 

In  a  great  many  of  the  old  villages  in  Ontario  two-thirds  of  the 
properties  are  described  by  metes  and  bounds,  without  reference  to 
a  plan.  They  may  say  according  to  Lots  i,  2,  3  and  4  on  such  a 
street,  but  no  plan  referred  to,  or  if  there  is  a  plan  it  is  not 
registered. 

Under  Sections  84  and  85  of  the  Registry  Act  provision  is  made 
to  compel  parties  to  register  plans  according  to  which  they  have  sold 
properties. 

If  I  can  find  the  old  plan  I  check  it  and  put  a  certificate  on  it. 
My  certificate  is  to  the  effect  that  it  is  made  by  such  a  survej'or  and 
subsequently  checked  by  myself  and  now  to  be  registered  under 
Section  85. 

When  you  are  asked  by  a  village  corporation  to  prepare  these 
plans  you  are  generally  notified  that  it  is  a  special  favour  on  their  part 
to  give  you  the  job,  and  as  you  are  to  get  all  the  work  you  are 
expected  to  do  it  cheap.  If  you  were  just  starting  you  would  con- 
sider it  perhaps  an  honour  to  get  it.  You  get  yourself  into  trouble  if 
you  want  to  make  it  in  accordance  with  the  Registry  Act,  as  we  under- 
stand it  sometimes. 

The  fact  is  the  pa}^  you  get  is  not  sufficient  for  the  first  plan,  and 
you  are  not  prepared  to  enter  into  litigation  in  order  to  enforce  this 
other  plan,  and  there  you  are  in  a  fix.  Very  few  statutes  passed  by 
lawyers  but  what  are  pretty  shaky  and  can  be  got  through  easily.  The 
only  proper  way  is  that  the  statute  should  be  printed  and  submitted 
to  a  committee  of  experts — I  mean  experts  paid  for  it — and  it  would 
save  a  great  deal  of  money. 

I  had  an  offer  the  other  day  to  prepare  a  plan  for  a  village  in  the 
county  of  York.  I  had  tendered  for  the  same  job  before,  but  another 
surveyor  went  lower,  and  the  plan  he  made  the  registrar  would  not 
register.  He  did  not  go  to  the  registry  office,  but  took  it  out  of  his 
own  brains.  He  made  his  plan,  however,  and  got  his  pay  too.  That 
happened  in  two  or  three  villages,  and  I  would  not  discuss  the  matter 
with  the  councils  until  the  surveyor  had  got  his  pay.  The  registrar 
would  not  register  it,  and  I  got  a  letter  from  the  municipality  to  do 
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work.  I  said,  "  All  right,  but  it  will  necessitate  considerable  expense." 
My  father  laid  out  the  old  village  about  1830,  and  I  have  his  plans, 
and  they  could  not  make  it  without  them,  and  I  didn't  care  about 
working  it  for  nothing.  I  notified  the  surveyor.  I  said,  "  if  you  get 
your  fees  from  the  village  for  the  work  that  I  want  you  to  do  m  getting 
proper  plans  in  the  way  it  should  be  done,  or  the  intention  was,  and 
if  the  council  will  go  into  it  in  that  way  and  facilitate  the  re-registering 
of  the  plans — which  have  been  wrongfully  registered  without  the  proper 
judge's  order — if  they  will  take  the  responsibility  of  that,  I  will  be 
adviser  in  the  work  ;  or  will  do  the  work,  but  they  are  to  do  their 
share."  I  made  one  bargain  with  a  corporation  that  they  pay  my 
expenses  at  the  hotel,  furnish  the  assistance,  and  then  I  will  do  it  for 
so  much,  or  I  will  work  for  so  much  per  day. 

Mr.  Chipman — In  our  county  we  have  a  very  intelligent  and 
enlightened  registrar,  who  insists  on  every  subdivision  being  put  on 
the  plan  except  subdivisions  of  lots  which  are  registered,  that  is,  ordi- 
nary building  lots.  In  the  subdivision  of  a  large  park  lot,  or  a  subdi- 
vision by  deed,  he  insists  on  every  one  of  them  going  on,  and  if  they 
are  not  on  he  will  not  register  the  plan. 

Mr.  Gibson — There  appears  to  be  an  obligation  under  the  statute 
to  do  so,  and  especially  under  the  Land  Titles  Act,  If  this  matter 
were  enforced  more  strictly,  unlicensed  people  would  do  very  little. 

I  remember  a  case  in  a  village  in  the  north  part  of  the  count}^  of 
York,  where  I  enquired  of  the  man  where  his  boundary  was,  and  he 
said  he  had  a  proper  deed  of  his  property.  I  asked  for  the  deed,  and 
where  his  lot  was.  He  says,  "  You  are  standing  on  it."  After  looking 
at  the  deed,  I  said,  "  You  gave  me  the  wrong  deed  ;  get  me  yours. 
The  one  you  have  given  me  locates  your  lot  on  top  of  the  hill." 
I  drew  a  sketch  of  it  on  the  sidewalk,  and  got  it  into  his  head  that  it  was 
misplaced  confidence,  as  well  as  a  wrong  expenditure  of  money. 

These  "  conventional  bearings  "  have  been  introduced  in  the  last  few 
years,  and  are  recommended  and  adopted  under  our  Land  Titles  Act. 
If  you  are  subdividing  a  property  you  take,  for  example,  a  patent 
bearing  of  the  front  of  the  concession,  north  16°  west,  as  the  frontage 
line  of  the  lots,  and  that  you  make  the  governing  line  of  your  survey, 
and  lay  off  your  angles  entirel}^  from  that  line,  and  refer  to  it, 
but  sometimes  the  surveyor  forgets  to  mention  that  it  was  done  so. 
I  laid  out  property  in  that  way,  and  was  careful  to  mark  some 
points  with  iron  bars,  if  using  that  class  of  conventional  bearings. 
We  have  no  right  to  vary  the  paper  title  of  any  title  deed.  I 
advise  in  all  these  cases  a  plan  should  be  attached  to  the  deed.  In- 
stead of  making  a  formal  plan  for  registration  under  the  Registry  Act, 
I  make  duplicate  copies  of  my  office  plan  and  attach  one  to  each  deed, 
and  it  helps  materially  ;  and  I  give  explanatory  notes  as  to  these 
things.     Conventional  bearings  are  not  bearings  properly  speaking. 

A  man  is  living  on  a  piece  of  property  in  the  village,  and  you  go  to 
him  and  say,  "  Where  is  your  deed  ?  "  He  will  say,  "  It  is  in  the 
registry  office."  It  is  expensive  to  hunt  that  up,  and  you  go  there 
and  cannot  find  it,  but  you  find  a  memorial — which  are  so  full  of  in- 
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formation,  as  you  may  know.  Or  when  you  get  there  you  find  neither 
deed  nor  memorial  ;  what  are  you  going  to  do  about  it  ?  Are  you 
gomg  to  hunt  it  up  ?  The  man  says,  "  I  have  hved  here  long  enough 
to  hold  It.  There  is  no  deed."  I  measure  around  the  lot,  and  find  so 
many  feet,  and  govern  it  by  the  courses  and  distances  of  the  proper- 
ties around  it.  If  the  property  has  such  a  bearing,  I  put  it  on  that 
property,  and  as  I  go  around  it  I  use  the  bearings  of  the  adjoining  lot. 

Mr.  Stewart — Do  you  not  frequently  use  the  word  "  parallel  "  ? 

Mr.  Gibson — I  always  do  when  I  use  patent  bearings. 

It  is  almost  impossible  in  one  of  these  villages,  where  the  proper- 
ties have  been  conveyed  by  metes  and  bounds,  to  hunt  up  these  title 
deeds  and  locate  them  in  the  right  direction,  because  one  wrong  de- 
scription upsets  the  whole  thing. 

In  the  United  States  they  have  plans  prepared  for  the  assessment 
commissioners,  and  they  are  exact  plans  of  the  properties.  These 
plans  are  made  to  the  decimal  of  an  inch,  showing  every  property  as 
it  is,  and  monuments  put  on  corners  of  streets  and  other  governing 
pomts.  These  assessment  plans  are  very  expensive,  but  still  are  of 
immense  advantage.  The  assessment  of  cities  and  towns  can  be 
made  without  the  least  difficulty,  and  that  is  the  class  of  plan  we 
want  here.  What  we  have  answers  the  purpose  until  something  bet- 
ter is  adopted.  I  never  put  on  my  own  actual  measurements  when 
there  are  measurements  on  plans  or  in  deeds  ;  I  have  no  authority. 

Mr.  McAree — You  spoke  about  taking  angles  of  the  streets. 

Mr.  Gibson — My  measurements  of  angles  are  for  my  use  in 
plotting  the  plan. 

Mr.  Jones — Supposing  the  registered  plan  is  very  incomplete,  and 
does  not  give  the  size  of  the  lots,  do  you  put  it  on  as  it  is  ? 

Mr.  Gibson — Yes,  generally. 

Mr.  Jones — Do  you  put  on  your  own  measurements  at  all  ? 

Mr.  Dickson — Not  unless  you  make  measurements  in  the  field. 

Mr.  Jones — Suppose  there  is  a  registered  plan  of  a  whole  city,  and 
not  a  foot  of  measurement  given  on  such  plan,  but  drawn  to  a  scale, 
there  would  be  nothing  to  do  but  to  duplicate  it;  is  that  your  opinion  ? 

Mr.  Gibson — No  ;  I  always  put  a  note  on  that  such  and  such  work 
has  been  done  so  and  so.  I  don't  take  the  responsibility  at  all,  one 
way  or  the  other.  No  corporation  has  any  right  to  establish  public 
roads  except  by  by-law.  You  are  ordered  by  a  municipality  to  go 
and  make  a  plan  of  certain  property  ;  that  plan  is  to  be  the  correct 
one  ;  if  you  can  get  the  individuals  who  own  the  property  to  sign  that 
plan,  all  right. 

Mr.  Ross — In  this  case  the  lots  are  divided  up  wrongly,  and  plan 
does  not  answer  the  purpose. 

Mr.  Gibson — They  should  have  a  plan  made  and  a  statute  passed 
to  confirm  it. 
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.    Mr.  Gaviller — Get  a  judge's  order. 

Mr.  Ross — Supposing  he  refuses  to  sign  an  order  ? 

Mr.  Gibson — He  has  no  right  to  refuse  if  plan  and  procedure  are  as 
per  statute. 

Mr.  Ross — There  was  a  plan  prepared  under  the  Act,  but  contain- 
ing many  mistakes  that  made  it  useless,  and  the  corporation  had 
another  plan  made,  but  the  registrar  refused  to  register  it. 

Mr.  Gibson — Rightly  enough,  if  wrong  likely.  Did  they  get  the 
County  Judge  to  interfere,  who  has  nothing  to  do  with  it  ? 

Mr.  Ross — Yes,  but  he  would  not  look  at  it. 

Mr.  Chipman — I  have  compiled  plans  for  several  towns.  Brock- 
ville  was  the  largest,  and  at  least  two-thirds  of  the  properties  were 
held  by  deed,  one  tied  on  to  the  other,  with  no  plan  whatever  ;  some  of 
the  plans  dated  back  to  1816.  I  found  plans  in  the  registry  office 
that  were  destroyed  by  mice  and  rats,  or  worn  out,  and  of  little  use, 
and  could  not  tell  whether  they  had  ever  been  signed  either  by  a  sur- 
veyor or  by  the  owners.  I  also  found  plans  scattered  through  the 
records  of  the  Court  of  Chancery.  I  did  not  do  as  Mr.  Gibson  does 
altogether.  I  put  on  my  own  measurements,  and  I  did  not  state  on 
the  plan  that  they  were  my  own  measurements.  If  the  deeds  placed 
the  lot,  as  some  of  them  did,  on  the  wrong  street,  I  was  not  governed 
by  the  deed,  as  some  of  them  were  wrong  b)'^  hundreds  of  feet. 

Mr.  McAree — What  kind  of  a  certificate  did  you  place  on  the 
plan  ? 

Mr.  Chipman — It  was  before  this  present  certificate  was  added  to 
the  Act. 

In  Prescott  I  compiled  a  plan,  and  I  found  a  plan  in  the  registry 
office  giving  between  certain  streets,  I  think,  eight  or  ten  lots — ten 
lots,  we  will  say,  numbered  and  divided  out ;  looked  all  right.  They 
had  been  selling  the  lots  according  to  this  plan.  In  measuring  up  the 
town  I  found  there  was  only  room  for  nine  lots  for  the  same  width  as 
given  on  that  plan.  I  demanded  a  new  plan  from  the  representatives 
of  the  estate,  and  I  got  it  without  any  trouble  through  a  judge's  order. 
I  have  done  that  in  several  cases. 

Mr.  McAree — Did  you  divide  that  up  into  ten  parts  then  ? 

Mr.  Chipman — No  ;  we  dropped  the  one  lot.  The  lots  had  been 
fenced,  and  houses  built  on  almost  half  of  them. 

Mr.  Gibson — When  you  started  this  plan,  had  you  a  contract  for 
certain  monej^  ? 

Mr.  Chipman — Yes,  according  to  the  Registry  Act,  but  I  was  paid 
additional  by  representatives  of  the  estate  for  drawing  up  new  plans. 

Mr.  Gibson — Did  the  council  assist  j'ou  in  attending  to  these 
things  ? 

Mr.  Chipman —  I  always  stipulate  that  the  town  solicitor  shall  aid 
me  wherever  it  is  necessary,  and  1  generally  have  it  understood  that 
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they  pay  the  registrar's  fees.  There  is  one  question  I  would  hke  to 
submit  to  Mr.  Gibson,  as  he  is  an  expert  in  compihng  plans.  I  now 
have  a  plan  to  make  of  a  village  that  twenty  years  ago  was  in  its 
palmiest  days,  but  now  degenerated.  It  was  a  manufacturing  place, 
but  everything  has  gone  to  ruin.  I  found  quite  a  large  tract  was  subdi- 
vided, whether  by  surveyor  or  not  I  don't  know ;  at  least  I  found, 
after  I  had  ransacked  the  registry  office,  reference  to  certain  lots  by 
number  that  were  not  shown  on  any  registered  plan  in  the  registry 
office  and  on  no  plan  that  I  had  seen.  I  investigated  it  as  far  as  I 
could  in  the  registry  office,  and  at  last  discovered  in  the  office  of  the 
Clerk  of  the  Peace  a  copy  of  a  plan,  made  by  himself,  of  the  whole 
village  as  it  was  then,  with  this  section  subdivided  into  lots.  About 
one-half  of  these  lots  had  dimensions  on  along  the  main  road,  those 
back  of  them  had  no  dimensions  given  whatever,  and  they  are  the 
most  irregular  lots  I  ever  saw.  All  the  front  lots  have  been  conveyed 
and  built  upon  and  held  b)'^  different  owners.  The  representatives  of 
that  estate  are  in  the  grave  ;  I  don't  think  there  is  a  representative 
living.  What  to  do  under  the  circumstances  I  scarcely  knew,  but  I 
concluded  at  last  I  would  merely  put  on  the  front  lots  as  they  are 
held  by  deed,  with  the  dimensions,  so  far  as  they  are  on  the  old  plan, 
and  leave  the  others  blank.  There  were  no  numbers,  in  fact,  on  the 
rear  lots.  I  afterwards  found  another  tracing,  in  which  there  were 
some  alterations  from  the  first ;  the  dimensions  appeared  to  be  the 
same,  but  the  numbering  was  different.  I  found  also  in  this  case,  in 
measuring  along  the  frontages  for  some  little  distance,  the  lots,  as 
held  by  the  owners,  agreed  with  the  plans.  After  going  over  a 
blank  space  where  there  was  no  subdivision  at  all  on  the  ground,  I 
found  a  man  who  had  bought  Lot  17  according  to  this  plan  and  had 
it  fenced,  and  he  was  at  least  fifty  feet  misplaced.  He  has  held  it  for 
fifteen  or  twenty  years.  After  we  reach  the  limit  of  this  property  we 
find  there  is  a  surplus  in  the  whole  parcel  of  about  that  much.  I  can- 
not plot  that  according  to  the  original  plan  at  all ;  it  is  half  a  lot  in 
excess. 

Another  matter  connected  with  this  same  plan  :  I  found  a  plan 
showing  the  subdivision  of  the  property  back  from  the  main  street, 
where  they  had  a  court-house  square,  a  lot  of  public  parks,  and  the 
lots  were  laid  out  regularly,  dimensions  on  some  of  them,  and  the 
others  were  evidentl}-  intended  to  be  the  same.  Now,  that  plan  I 
don't  believe  was  ever  registered,  as  I  cannot  find  any  trace  of  it.  I 
concluded  to  throw  that  plan  out  altogether,  as  none  of  the  lots  had 
been  sold  according  to  it,  as  far  as  I  can  ascertain,  a  number  of 
streets  being  shown  on  it  where  it  is  now  a  commons. 

Mr.  Gibson — That  is  right.  Suppose  you  find  a  plan  registered, 
and  another  one  registered  on  top  of  it  without  a  county  judge's  order, 
what  are  you  going  to  do  about  it  ?  The  intention  of  the  statute  was 
good,  but  it  wants  to  be  rearranged. 

Mr.  Ross — When  you  make  a  re-subdivision,  do  you  require  a 
judge's  order,  or  should  the  judge  give  an  order  ? 

Mr.  Gibson — Not  unless  you  are  changing  roads. 
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Mr,  Ross — When  you  are  changing  roads.  Suppose  there  was  a 
plan  made  of  quite  a  large  piece  of  property,  and  one  or  two  lots  sold 
and  perhaps  the  rest  changed  hands,  the  new  owner  wants  to  make  a 
new  plan  ;  should  he  secure  a  judge's  order  ? 

Mr.  Gibson — Yes. 

Mr.  Gaviller — If  it  makes  a  re-arrangement  of  the  whole  subdi- 
vision ? 

Mr  Gibson — When  you  begin  to  change  roads  or  re-arrange  it  the 
registrar  won't  register  unless  they  get  a  judge's  order. 

Mr.  Ross — Where  the  judge  does  not  give  an  order  would  that 
plan  hold  ? 

Mr.  Gibson — Not  if  you  change  the  streets.  If  you  get  the  judge's 
order  it  will  require  a  proper  petition,  with  affidavits. 

Mr.  Gaviller — Signed  by  the  owners  adjacent  ? 

Mr.  Gibson — Yes. 

Mr.  Abrey — If  no  lots  had  been  sold  ? 

Mr.  Gaviller— No. 

Mr.  Gibson — Say  no  lots  sold,  and  you  want  to  make  a  new  plan, 
changing  roads,  the  registrar  won't  register  it  unless  you  get  a  county 
judge's  order. 

Mr.  Abrey — Suppose  I  legister  a  plan  to-day,  and  to-morrow  I 
change  my  mind  and  make  the  plan  in  a  different  shape,  have  I  to 
get  a  county  judge's  order  ? 

Mr.  Gibson — If  you  are  going  to  change  the  streets. 

Mr.  Selby — I  think  the  judge's  order  will  be  required  even  if  you 
only  change  the  names  of  the  streets,  and  not  the  location  of  them. 
If  you  make  a  plan  to-day,  and  change  the  names  of  streets,  you 
would  have  to  get  a  judge's  order  to  do  that. 

Mr.  Gaviller — The  corporation  of  Toronto  does  not  do  that. 

Mr,  Ross — In  case  where  a  plan  is  registered  without  the  judge's 
order,  would  that  affect  the  title  of  the  lots  ? 

Mr.  Gibson — They  would  make  you  do  it  ;  some  ot  the  lawyers 
would  be  after  you. 


{This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 


THE  ROMNEY  TUNNEL  DRAIN. 

By  J.  C.  McNABB,  P.L.S. 


In  bringing  before  you  the  drainage  scheme  known  as  the  "  Rom- 
ney  Tunnel  Drain,"  it  is  not  proposed  to  introduce  any  new  ideas, 
but  rather  to  give  a  short  sketch  of  the  work  involved,  together  with 
its  attendant  incidents,  so  that  some  conception  may  be  formed  of  the 
drainage  question  which  is  of  such  vital  interest  to  the  agricultural 
community  of  the  Western  District  of  Ontario. 

The  Township  of  Romney,  situated  at  the  south-westerly  angle  of 
the  County  of  Kent,  on  the  shore  of  Lake  Erie,  has  presented  a  vexed 
question  to  its  ratepayers  as  to  the  course  to  be  pursued  to  secure  to 
the  people  effective  and  economical  drainage.  From  a  general  view 
of  its  situation,  as  shown  on  the  maps,  one  would  naturally  suppose 
that  with  Lake  Erie  as  one  of  its  boundaries,  the  drainage  question 
should  be  easily  solved  ;  such,  however,  is  far  from  the  true  state  of 
affairs,  as  in  its  consideration  the  surveyor  was  confronted  by  two 
serious  obstacles  to  overcome:  one,  the  natural  ridge  of  drift  forma- 
tion which  extends  across  the  whole  face  of  the  township  skirting  the 
lake,  and  the  other  the  unnatural  rigidity  of  political  formation  found 
extending  across  the  whole  face  of  the  community,  and  which  ex- 
pressed itself  by  the  unremitting  opposition  of  one  party  to  whatever 
was  advocated  by  the  other.  This  latter  difficulty  was  the  hardest 
one  to  reconcile  so  that  actual  work  might  be  prosecuted.  Survey 
after  survey  had  been  made  by  different  engineers,  and  the  plans  sub- 
mitted to  the  Council,  yet  nothing  was  decided  upon.  In  the  mean- 
time, however,  the  adjacent  municipalities  were  moving  in  the  matter 
of  drainage,  and  were  prepared  to  assess  the  township  liberally  and 
conduct  the  waters  of  it  to  Lake  St.  Clair,  and  past  their  own  doors 
again  via  Detroit  River  and  Lake  Erie.  A  portion  of  the  township 
lying  to  the  north  was  so  assessed,  and  became  party  to  drains  in 
Tilbury  leading  into  Lake  St.  Clair  ;  the  westerly  portion  drained  into 
two  creeks,  leaving  the  southerl}^  and  easterly  portion  unprovided  for. 
Such  is  an  outline  of  the  position  of  the  township  as  to  drainage  when 
the  Council  issued  instructions  for  a  survey  and  report,  having  for  its 
object  an  outlet  for  the  unprovided  for  territory  within  their  own 
municipality.  This  action  was  taken  owing  to  the  acute  sensitiveness 
displayed  by  the  interested  ratepayers  at  the  prospect  of  a  heavy 
assessment  for  drainage  to  Lake  St.  Clair,  as  rumours  were  afloat  to 
the  effect  that  large  dredge  cuts  were  about  to  be  made  in  Tilbury 
West,  in  which  the  waters  from  Romney  would  be  conducted  through 
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the  marshes  to  Lake  St.  Clair,  and  the  township  assessed  accordingly. 
This  work  would  necessitate  the  construction  of  levees,  and  the 
assessment  therefor  would  be  heavy  on  the  townships  using  the  dredge 
cuts  as  outlets.  To  obviate  this,  all  interests  were  united  for  a  "home" 
outlet.  Two  routes  of  altogether  different  characteristics  presented 
themselves.  One  along  the  third  concession  from  side  road  30  and  31, 
traversing  the  submerged  area  westerly  toYellow  Creek  on  Lot  No.  15, 
and  along  the  creek  to  Lake  Erie  ;  the  other  was  the  route  as  shown 
on  the  accompanying  plan,  running  east  along  the  third  concession  to 
line  between  lots  21  and  22,  thence  southerly  to  the  second  conces- 
sion, and  along  side  road  198  and  199,  under  the  ridge,  to  Lake  Erie 
—  an  expensive  operation  for  a  township  of  so  small  an  area  and  so 
sparsely  settled  as  this.  Still,  owing  to  the  objectionable  features 
met  with  in  the  proposed  Yellow  Creek  outlet,  in  the  shape  ot  very 
heavy  cutting  through  light  sand  for  more  than  a  mile,  that  route  was 
abandoned,  and  it  was  deemed  advisable  to  recommend  the  adoption 
of  the  second  route,  and  the  construction  of  a  tunnel  under  the  ridge 
as  being  the  most  direct,  permanent  and  economical,  and  a  report  to 
that  effect  was  made  to  the  Council,  and  on  its  meeting  with  their 
approval  a  by-law  was  prepared  to  meet  the  expenditure  proposed. 
The  Bucolic  mind  was  a  little  slow  in  absorbing  the  idea,  atid  the 
"kicking  "  from  those  parties  assessed  was  decidedly  vigorous.  After 
the  Court  of  Revision  and  the  County  Judge  had  modified  the  assess- 
ment to  their  satisfaction  the  by-law  reached  its  second  reading,  and 
no  further  action  taken  in  the  matter  for  two  years,  when  it  was  again 
brought  to  the  surface  to  offset  an  assessment  of  80  cents  per  acre 
which  Tilbury  West  had  imposed  on  all  the  lands  of  Romney  for 
three  miles  of  dredging  to  be  done  at  the  northerly  part  of  Tilbury, 
and  from  which  Romney  appealed,  stating  that  on  the  completion  of 
the  tunnel  drain  they  would  not  require  any  increased  outlet  through 
Tilbury  West.  Thus  it  was  that  the  work  was  decided  to  be  gone  on 
with.     The  contract  was  let  at  the  estimate  as  follows : — 

BRANCHES. 

Stn.       o  to  140  =     8,234  yards  {O).  14  cents $i,i52.7& 

Stn.  140  to  225   =   12,580      "       iOi,  14  cents 1,761.20 

Stn.  230  to  250  =     2,247       "       (^  14  cents 31458 

Stn.  225  to  230  =        862       "       {2.  14  cents 120.68 

Stn.   250  to  283   —     1,881       "       (rt)   14  cents 263  34 

Clearing  23.7a  (a).  $25.00 592-50 

Culverts — 2  @  #15.00 30.00- 

Spoil  bank — 3a  @  840.00 120  00 

Expenses 400.00 

OUTLET. 

Stn.     o  to  13   =    17,494  cubic  yards  (3),   17  cents $2,973.98 

Stn.  13  to  28  —     1,500  feet  tunnel  [a  $4.00 6,000.00 

Stn.  28  to  60  =  24,058  cubic  yards  (Yj!   16  cents 3,849.28 

Stn.  60  to  Junction,  21 ,637  cubic  yards  (gj   15  cents .  3,245.64 

Clearing  3,4a  @  $25  00 85.00 

Spoil  bank 60. 00 

Total  estimate $20,968.96 
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The  work  on  the  branches  is  the  ordinary  ditching,  forming  a  i6 
feet  roadway  in  the  middle  of  the  concession  road  allowance.  That 
on  the  outlet  is  heavier  cutting  than  is  usually  met  with  and  is  being 
excavated  by  team  work  using  the  wheel  scrapers,  Nos.  2  and  3,  which 
will  hold  half  a  yard  and  one-third  of  a  yard  respectively.  The  mate- 
rial is  hard  blue  clay,  and  the  heavy  cutting  is  handled  by  "  uncover- 
ing "  a  stretch  ahead  of  the  teams,  which  are  kept  working  on  an 
incline  from  the  bottom  of  the  cut  to  the  uncovered  portion.  The 
tunnel  is  lined  with  a  double  ring  of  hard  burned  sewer  brick,  and  is 
provided  with  portals  at  each  end  of  rubble  stone  work,  estimated  and 
let  at  %\  per  yard.  The  work  of  tunneling  will  be  done  by  sinking 
shafts  at  about  200  feet  apart,  and  then  working  each  way  from  them 
along  the  line  of  the  work,  which  will  be  carefully  ranged  over  the 
surface  and  plumbed  down  to  the  depth  required  at  each  shaft.  Dur- 
ing the  winter  the  work  has  gone  on  intermittently,  and  sufficient 
excavation  has  been  made  to  show  that  no  quicksand,  pockets  of 
water,  gas,  or  boulders,  wnll  likely  be  met  with  in  tunneling,  which  was 
commenced  this  week,  so  that  I  cannot  speak  as  to  its  being  an 
assured  fact.  Trusting  at  some  future  meeting  to  be  able  to  give  an 
account  of  the  completed  work. 

Note. — Accompanying  this  paper  was  a  plan  showing  the  southerly  portion  of 
the  Township  of  Romney,  and  a  profile  of  the  drain  from  the  shore  of  Lake  Erie 
for  a  length  of  7,000  feet.  For  the  first  1,300  feet  of  this  distance  the  drain  is  an 
open  ditch,  the  cut  varying  from  14  feet  to  17J  feet,  the  bottom  of  ditch  being  level 
and  7  feet  wide.  From  1,300  to  2,800  is  tunnelled,  the  grade  being  0.066  per  100. 
From  2,800  to  3,200  the  grade  is  i  to  100,  the  cut  being  17.7  to  13. i.  From  3,200  to 
7,000  the  grade  is  0.026  per  100,  the  cut  varying  from  13. i  to  8.7,  the  bottom  width, 
being  6  feet.     The  height  of  crest  of  the  ridge  over  grade  line  of  tunnel  is  38  feet. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 

LEVELLING. 

By  J.   L  MORRIS,  P.L.S. 


Mr.  President, — Levelling  is  the  art  of  determining  the  difference 
of  the  height  of  two  or  more  points.  Correct  levelling  depends  upon 
a  correct  leveller,  a  correct  level,  a  correct  rod,  and  correct  turning 
points. 

The  leveller,  before  starting  out  to  run  a  line  of  levels  between  any 
two  points,  should,  if  accuracy  is  wanted,  test  the  adjustments  of  his 
level,  ascertain  if  his  rod  will  stand  the  test  of  graduated  scales,  or  the 
standard  measure  furnished  by  the  Department  of  Crown  Lands,  and 
give  his  rodman,  if  not  an  expert  one,  a  lecture  as  to  holding  the  rod 
and  carefulness  in  choosing  turning  points. 

The  fourteen-inch  Dump}-  level  for  general  use  is  probably  as  good 
an  instrument  as  one  could  desire.  A  solid  tripod  is  a  necessity,  as 
in  using  light  tripods  the  lightest  breeze  has  an  effect  on  the  work  I 
have  done  ver}'  good  work  with  a  twelve-inch  Dumpy  level  and  light 
tripod,  but  not  as  satisfactory  as  with  the  larger  telescope  and  stronger 
tripod. 

Of  levelling  rods  the  speaking  rod  is  much  more  accurate  than  the 
target  rod,  and  will  be  found  much  more  satisfactory  to  the  leveller, 
who  in  using  it  will  be  depending  entirely  upon  himself.  Of  these 
speaking  rods  there  are  numerous  varieties,  but  the  rod  of  most  com- 
mon use  is  Gravatt's,  the  divisions  of  which  are  in  one-hundredths  of 
a  foot,  marked  with  alternate  black  and  white  spaces,  the  figures  being 
shown  in  some  way  to  bring  them  out  distinctly.  The  Gravatt  rod  is 
usually  made  of  two  lengths,  fourteen  and  seventeen  feet,  in  three 
pieces,  which  fit  into  one  another.  I  have  found  great  fault  with  this 
make  of  a  rod  for  winter  use,  as  snow  and  water  would  get  into  the 
inside  and  freeze,  making  it  impossible  sometimes  to  get  it  apart,  not 
a  very  pleasant  experience  when  working  during  cold  weather.  In 
order  to  have  a  rod  which  would  not  be  affected  in  this  way  I  had  one 
made,  the  first  two  parts  having  open  backs.  In  this  way  you  can 
have  a  rod  fitting  very  close  at  the  front,  and  with  no  trouble  to  take 
the  pieces  apart.  I  used  for  a  time  the  divided  feet  on  paper,  pasted 
on  the  front  of  the  rod,  but  dampness  and  irregularity  in  some  of  it 
caused  me  to  do  away  with  it  and  paint  on  the  wood,  giving  me  a 
superior  rod. 

All  levellers  who  have  not  been  using  their  level  for  some  time 
should  be  careful  to  have  it  adjusted,  especially  if  starting  out  to  run  a 
line  of  levels  of  an}'^  length.  I  have  been  with  men  who  could  not 
adjust  their  own  transit  or  level,  and  had  no  idea  of  how  to  begin  to 
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do  SO.  The  different  modes  of  adjustment  for  Y  and  Dumpy  levels 
can  be  found  in  Gillespie's  "  Higher  Surveying,"  but  for  the  Dumpy 
level  the  three  adjustments  necessary  are  (i)  To  cause  the  bubble  to 
remain  in  the  centre  of  the  tube  when  the  telescope  is  turned  around 
horizontally;  (2  and  3)  To  adjust  the  line  of  collination  by  the  "  Peg 
method  "  for  long  and  short  distances. 

The  different  forms  used  for  level  books  amount  to  the  same  thing, 
the  placing  of  the  different  heads  depending  upon  what  suits  the  level- 
ler best.  When  a  leveller  once  starts  his  line  of  levels  he  must  be 
certain  of  the  ability  of  his  rodman  to  understand  what  is  wanted. 
In  running  through  a  rocky  country  the  rodman  is  certain  to  take 
boulders  for  his  turning  points,  and  the  leveller,  after  warning  him 
about  keeping  his  rod  in  the  same  place,  may  find  that  he  has  given 
it  a  turn  on  the  corner  of  the  rod  and  is  holding  it  three  or  four  inches 
away  from  the  first  point.  When  the  soil  will  admit  of  it,  I  always 
have  the  rodman  carry  a  plug  made  of  hardwood,  about  six  inches 
long  and  one  and  one-half  inches  in  diameter,  which  he  drives  to  near 
the  surface  of  the  ground,  and  holding  his  rod  on  this,  when  he  waves 
it,  knows  that  there  is  no  danger  of  the  corner  at  the  toot  of  the  rod 
being  raised  or  lowered.  It  will  be  found  that  about  200  feet 
is  as  economical  a  distance  for  a  sight  as  you  can  take.  Accuracy 
should  govern  all  work,  but  especially  when  you  are  employed  to  run 
a  line  of  levels  for  five  or  six  miles,  knowing  that  your  elevations  at 
start  and  finish  should  not  differ  more  than  a  few  inches,  from  evi- 
dence of  still  water,  for  instance  ;  it  will  not  do  to  have  cross  hairs 
covering  a  tenth  on  tne  rod  when  reading,  or  any  slackness  in  the 
work. 

When  the  leveller  is  taken  as  evidence  in  a  dispute,  no  questions 
are  asked  as  to  your  instruments,  rod,  or  rodman  (except  to  know  if 
you  had  sworn  him),  and  all  that  is  asked  of  you  to  prove  is  your 
levels.  For  a  leveller  to  run  a  single  line  of  levels,  and  expect  the 
result  to  be  taken  as  evidence,  is  absurd,  but  when  he  levels  back 
again  to  his  starting  point,  and  finds  in  a  distance  of  a  few  miles  that 
he  varies,  say,  one  inch,  then  he  can  conclude  that  his  levels  are 
correct. 

In  the  spring  of  1887,  I  ran  a  line  of  levels  for  a  distance  of  five 
miles  on  ice,  and  left  a  bench  mark.  A  suit  arising  out  of  the  flooding 
of  land,  in  connection  with  which  these  first  levels  were  run,  I  thought 
it  advisable  the  following  summer  to  check  them  by  running  levels 
between  the  same  points,  but  overland.  I  found  a  difference  of  one 
and  one-half  inches,  and  considering  the  distance  of  five  miles  and  the 
care  which  had  been  taken,  I  considered  that  my  levels  would  stand 
an  examination  in  the  witness  box.  How  often  surveyors  go  into 
courts  of  justice  only  half  prepared  with  information  for  which  they 
were  brought  there,  causing  a  feeling  among  the  legal  profession  of 
want  of  confidence,  to  our  undoubted  injury.  It  may  be  of  some 
interest  to  know  how  the  one  and  one-half  inches  were  got  over,  and  the 
following  questions  and  answers  (only  from  memory)  may  explain  : 

Q. — How  many  setts  of  levels  did  you  run  ? 
A. — Two. 
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Q. — Did  they  differ  any? 

A. — Yes  ;  about  one  and  one-half  inches. 

Q. — Are  these  levels  infallible  ? 
^.— Yes. 

Q. — Are  the  first  levels  absolutely  correct  ? 

A.—^o. 

Q. — Are  the  second  levels  absolutely  correct  ? 

^.— No. 

Q. — Yet  you  say  that  these  levels  are  correct  ? 

^.— Yes. 

This  finished  the  cross-examination  on  this  point.  The  examiner 
was  questioning  from  a  standpomt  of  perfectness ;  I  was  answering 
from  a  standpoint  of  the  frailty  of  level,  rod,  and  everything  else.  The 
court  upheld  the  evidence  as  being  quite  logical,  notwithgtanding 
strong  argument  to  the  contrary.  Another  line  of  levels  run  between 
two  water  powers  on  the  Mississippi  River,  county  of  Lanark,  were 
checked  to  within  one  inch,  being  a  distance  of  over  one  mile  apart. 
Considering  the  evidence  which  I  had  from  former  work,  and  the  kind 
of  country  which  I  had  levelled  over,  I  concluded  that  this  check  was 
very  close  ;  so  that  from  our  own  experience  we  must  form  some 
estimate  of  the  difference  between  mistake  and  error  in  our  work.  I 
consider  that  one-half  inch  in  a  mile  between  first  and  second  set  of 
levels  is  a  small  difference,  with  the  instruments  which  are  used  at 
present  by  levellers  in  general.  If  levels  are  being  run  across  a  coun- 
try rising  for  some  distance  and  falling  again,  it  may  be  observed  that 
any  error  made  in  levelling  up  the  hill  will  be  balanced  by  the  levels 
going  down  the  same  distance.  This  is  due  to  little  discrepancies  in 
the  rod,  and  the  short  and  long  sights  becoming  long  and  short  sights. 
When  the  levels  which  are  run  by  a  leveller  are  to  settle  any  dispute, 
extreme  care  should  be  taken  to  have  permanent  bench  marks  estab- 
lished in  the  close  vicinity  of  the  disputed  points,  and  in  a  case  where 
water  is  in  the  question,  wherever  possible,  to  have  bench  marks,  at 
numerous  points  along  the  stretch  of  water,  as  it  is  very  certain  that 
more  than  one  set  of  levels  will  be  needed  before  your  work  is  com- 
plete. Rubbish,  change  of  channel,  wind,  and  other  causes  have  a 
tendency  in  short  times  to  cause  the  heights  of  the  water  in  a  stream  to 
vary,  which  is  the  case  when  mill  owners  have  the  privilege  to  fill  up 
the  channels  of  small  streams  with  sawdust  and  edgings. 

The  effect  of  wind  on  the  levels  of  water  in  lakes  can  best  be 
determined  by  practical  experiment.  At  the  foot  of  a  lake  five  miles 
long  by  one  wide  (an  expansion  of  Bear  Creek,  a  tributary  of  the  Ottawa 
River)  a  dam  has  been  built.  It  has  been  observed  that  when  this 
dam  is  opened  there  is  a  fall  in  the  lake  of  two  inches  every  twenty- 
four  hours.  The  effect  of  a  wind  coming  down  the  lake  is  to  raise  the 
water  at  the  dam  six  inches  higher  than  when  flowing  through  in  calm 
weather. 

The  case  of  the  Muskrat  River,  county  of  Renfrew,  is  a  strange 
one.      It  takes  its  source  at  the  Muskrat  Lake,  which  is  about  eight 
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miles  long  and  one  mile  wide.  Then  for  about  two  miles  the  river 
has  a  with  of  two  hundred  feet,  and  widening  out  into  a  lake  two  miles 
long  by  half  a  mile  wide.  From  this  lake  to  its  mouth,  a  distance  of 
seven  miles,  it  has  a  width  of  about  one  hundred  feet.  For  seventeen 
miles  it  resembles  a  slough  in  the  North-West  Territories,  has  very 
little  current,  and  filled  with  a  mass  of  weeds  so  dense  that  in  many 
places  the  channel  is  narrowed  to  fifteen  or  twenty  feet.  It  was 
claimed  that  a  dam  on  the  river  below  flooded  lands  for  twenty  miles 
back  during  and  for  some  tiuie  after  the  spring  freshets.  The  differ- 
ence between  the  level  of  the  water  at  the  top  of  the  dam  and  the 
water  in  Muskrat  Lake  was  found  to  be  about  a  foot.  This  small 
difference  at  a  distance  of  twenty  miles,  with  a  nearly  stagnant  stream 
between  them  filled  with  weeds  and  rubbish,  made  it  apparent  that 
the  dam  must  have  a  bad  effect  during  the  spring  freshet,  yet  was  the 
cause  of  only  part  of  the  trouble,  the  weeds  and  rubbish  having  a 
great  deal  to  do  with  the  holding  back  of  the  water,  which  had  to 
percolate  through  instead  of  having  a  clear  flow.  All  the  formula 
which  could  be  deduced  from  Rankine  on  the  flow  of  water  could  not 
satisfy  a  case  of  this  kind.  We  are  now  on  the  threshold  of  an  era  of 
disputes  concerning  water  privileges  in  Eastern  Canada,  and  with 
this  in  view  more  attention  should  be  given  to  levelling  and  that  part 
of  Hj-draulics  which  goes  hand  in  hand  with  it,  so  that  committees 
of  inquiry  and  our  courts  may  have  less  trouble  in  securing  reliable 
evidence. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.]  > 


THE  GRAPxHICAL  METHOD  OF  CALCULATING 

STRAINS. 

By  G.  B.   ABREY,  P.L.S.,  A.M.  Can.  Soc   C.E. 


In  announcing  this  paper  in  the  programme  I  had  not  thoroughly 
appreciated  the  manner  in  which  it  would  develop.  There  is  una- 
voidably a  very  large  amount  of  drawing  required  to  explain  the  mat- 
ter. This  drawing  cannot  be  reduced  to  an  amount  that  would  per- 
mit its  reproduction  in  our  annual  report.  I  will  therefore  be  obHged 
to  modify  the  title  of  the  heading,  and  perhaps  the  best  to  call  it  is 
"  A  Lecture  on  the  Graphical  Method  of  representing  Strains  in 
Structures." 

Some  years  ago  (1876),  when  this  method  was  comparatively  new, 
I  took  a  considerable  interest  in  it.  Sheets  i  to  10  and  H  were  pre- 
pared at  that  time,  simply  for  my  own  instruction,  and  to  save  labour 
I  now  make  use  of  them.  Some  others  are  added  that  I  think  neces- 
sary to  complete  the  illustrations  required. 

I  am  not  sure  but  that  a  paper  of  this  kind  is  out  of  place  to  read 
before  an  association  composed  as  this  is,  of  one's  compeers,  some 
members  of  which,  I  know,  could  so  much  better  tell  what  I  have 
assumed  to  do.  Also,  probably  nothing  new  may  be  found  to  have 
been  brought  out,  and  perhaps  it  may  show  to  a  great  extent  merely  a 
compilation  from  books  that  many  are  familiar  with. 

My  excuse  is  that  the  subject  is  so  generally  useful  and  interesting, 
few  succeed  in  originating  much  "that  is  useful,  and  my  hope  is  that 
some  criticism  may  be  provoked  that  will  bring  out  features  in  a  new 
shape. 

The  graphical  method  is  not  confined  to  any  particular  figure  or 
procedure,  but  generally  many  ways  may  be  had  of  accomplishing 
desired  results.  In  difficult  cases,  such  as  drawbridges  of  complex 
design,  continuous  girders,  cantilevers,  etc.,  I  do  not  think  many  of  us 
could  estimate  by  any  other  method. 

PARALLEL    CHORD    TRUSS. 

Sheet    I   shows   a  ten-panel  truss  with  parallel  chords.     All  the 
necessary  diagrams  for  the  complete  calculation  of  the  stresses  in  this 
truss  are  shown  on  the  sheet. 
They  consist  of — 

Elevation  diagram. 

Load  and  stress  diagrams. 

Moment  curve  for  bridge,  and  full  moving  loads,  and 

Shear  diagram  for  combined  dead  and  moving  loads. 
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Maximum  stresses  on  any  portion  of  either  chord  may  be  taken  off 
the  full  load  moment  curve  by  scale,  multiplied  by  H  on  the  stress 
diagram,  divided  by  height  of  truss,  or  from  the  shear  diagram  by 
adding  horizontal  components  of  strains  on  diagonals. 

Maxinmm  stresses  for  verticals  and  diagonals  may  be  taken  from 
shear  diagram.     Diagrams  also  show  what  counter  bracing  is  required. 

PARABOLIC    TOP    CHORD    TRUSS. 

Sheet  2  shows  an  elevation  of  an  eight-panel  truss  with  a  parabolic 
top  chord. 

Some  additional  drawings  are  required  to  get  the  stresses,  besides 
those  required  for  trusses  with  parallel  chords. 

We  will  require  moment  curves  for  all  positions  of  the  moving 
loads  for  the  purpose  of  constructing  the  supplementary  shear  dia- 
grams.    See  sheet -^. 

2 

As  an  example,  suppose  we  take  the  diagonal  in  panel  4  sloping 
upwards  towards  the  centre.  The  maximum  stress  will  occur  when 
I,  2,  3  only  are  loaded.  Draw  moment  curve  for  this  loading.  From 
the  curve  obtain  tension  in  the  bottom  chord  of  panel  4  equal  to  29.3 
tons,  and  compression  in  top  chord  of  same  panel  equals  32.3  tons. 
From  the  shear  diagram  the  shear  in  same  panel  is  found  to  be  2.5 
tons  Now  from  these  data  construct  the  a  figure  by  drawing  shear 
vertical,  and  chords  and  diagonals  parallel  to  the  same,  in  the  eleva- 
tion.    Then  scale  off  the  diagonal  for  its  stress. 

To  obtain   the  stress  on  the  vertical  4,  draw  a  line  parallel  to 

the  next  following  section  of  the  top  chord.       With  the  same  shear 

the  vertical  drawn   from   the  extremity  of  the   bottom   chord  equals 

stress  on  No.  4  vertical. 

I  2 
Ail  the  stresses  are  fully  illustrated  and  shown  on  the  sheet  -^—. 

BOW    STRING. 

Recently  I  have  been  engaged  professionally  to  make  an  examina- 
tion of  the  highway  bridge  over  the  Desjardins  Canal  at  Hamilton, 
which  has  plate  girder,  end  spans  31  feet  long  each,  with  a  parabolic 
or  bowstring  span  in  the  centre  115  feet  long. 

The  bowstring  is  of  the  Whipple  design,  so  fully  described  in  his 
treatise  on  bridge  building. 

The  sections  of  the  arch  are  of  cast  iron  of  cross  section  shown  in 
the  drawings.  The  lower  chords  are  wrought  iron  link  bars  placed 
around  cast  iron  pins.  The  verticals  and  truss  diagonals  pass  through 
the  pins,  and  are  of  round  iron  rods.  The  verticals  are  subject  under 
a  moving  load  to  both  tension  and  compression  stresses.  Diagonals 
are  subject  to  tension  only. 

The  cross  beams  are  flanged  plate  girders  resting  on  the  pins  and 
attached  to  the  verticals  by  iron  loops. 

The  bridge  is  divided  into  an  odd  number  (9)  panels,  and  has  a 
camber  in  the  centre  of  1.5  feet.     The  arch  rises  at  the  centre  twelve 
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feet  above  the  centre  line  of  chords,  or  13,5  feet  above  the  horizontal 
hne  of  the  centre  of  the  chord  connections  at  the  ends. 

All  rods  are  weakened  by  cutting  their  ends  down  for  screw 
threads. 

The  arch  is  kept  upright  by  spreading  its  bearings  at  the  ends  to 
three  feet  wide,  and  by  sphtting  the  central  vertical  to  the  same  ex- 
tent. Diagonals  and  sway  braces  are  connected  by  bent  eyes.  Arch 
section  ends  abut  without  fitting  each  other  than  as  they  left  the 
mould. 

One  end  of  the  bridge  is  placed  on  small  rollers  made  of  rod  iron. 
These  have  long  ago  ceased  to  act  as  intended.  The  whole  rests  on 
piers  of  framed  iron  standing  twenty-eight  feet  high  above  stone  abut- 
ments. 

The  bridge  has  been  up  and  in  use  for  a  considerable  number  of 
years,  and  is  apparently  as  good  as  ever.  Engineer  inspectors  have 
recently  condemned  the  whole  structure,  and  it  is  shortly  to  be 
replaced  by  another,  I  have  calculated  the  strams  very  fully,  as 
shown,  for  a  moving  load  of  eighty  pounds  per  square  foot  of  platform 
area,  and  for  wind  at  forty  pounds  per  square  foot  of  side  area.  And 
it  will  be  seen  that  some  of  the  parts  are  dangerously  weak. 

This  bridge  is  not  selected  as  an  example  to  be  imitated  in  any 
way,  nor  as  a  type  of  a  desirable  design.  I  chose  it  partly  for  conve- 
nience, on  account  of  having  it  fresh,  and  partly  as  one  presenting 
some  difificulties  in  calculation  by  the  usual  analytic  methods.  It  also 
brings  out  most  of  the  devices  of  the  graphical  method  for  single  spans. 

Most  of  the  parts  of  the  bridge  are  calculated  by  several  methods, 
and  it  is  seen  that  the  graphical  method  is  fully  competent  for  every 
part.  For  some  portions  the  method  seems  laborious,  and  I  do  not 
think  I  would  adopt  it  everywhere.  For  the  sake  of  completeness  in 
the  illustrations,  I  have  shown  the  method  even  for  the  most  simple 
calculations,  and  where  reciprocal  diagrams  are  used  the  drawings 
(sheets  12  and  13)  show  much  more  work  than  is  required.  The  por- 
tions drawn  in  heavy  lines  are  all  that  are  necessary  to  obtain  the 
stresses.  I  would  call  attention  to  the  reciprocal  diagrams  for  maxi- 
mum strains  under  bridge  loads  and  full  moving  loads.  These  draw- 
ings are  of  easy  construction,  leave  no  ambiguity,  and  fully  exhibit 
every  portion.  Supposing  the  arch  to  be  parabolic,  these  diagrams 
reveal  some  unexpected  results  in  the  stresses  in  the  diagonals  that 
would  probably  not  have  been  discovered  by  other  methods.  I  think 
no  other  method  so  good  for  this  girder  under  symmetrical  equal  load- 
ing as  the  reciprocal  figures.  The  sheets  also  show  by  the  same 
method  the  maximum  stresses  in  the  diagonals  and  verticals  for  all 
positions  of  the  moving  load.  Except  that  some  other  graphical  pro- 
cess is  shorter  than  by  reciprocal  figures,  for  moving  loads  none  are 
so  satisfactory  when   completed.      See   another  method  on  sheet   14. 

I  2 

See  also  another  method  on  sheet  -^.     See  also  on  sheet  17  a  graph- 
ical method  adopted  by  Whipple  for  calculation. 

For  the  cross  beams  (built  girders)  there  is  shown  on  sheet  16  the 
bending  moment  diagrams  for  both  concentrated  and  distributed  loads. 
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For  concentrated  loads  the  graphical  method  is  admirably  adapted, 
or,  as  in  this  case,  the  combined  concentrated  movmg  loads,  with  the 
distributed  bridge  load.  Also  the  strength,  or  moment  of  resistance 
of  the  beam  to  bending,  is  very  effectively  shown  by  the  resistance 
figure.  The  usual  analytical  rule  is  not  accurate,  as  the  moment  of 
the  flanges  is  assumed,  and  not  calculated.  This  same  remark  applies 
to  the  girders  of  the  end  spans. 

METHOD    OF    MOMENTS. 

Sheet  21  shows  the  drawings  and  calculations  in  detail  for  the 
stress  of  every  member  of  the  girder  of  the  same  bridge  by  the  method 
of  moments,  or  better  known  as  Ritter's  method,  recommended  by 
Dubois  as  the  best  method  of  checking  the  graphical  method. 

In  the  drawing  the  lever  arms  are  obtained  graphically,  though 
they  might  all  be  found  by  calculation.  The  draft  was  made  in  a 
hurry,  though  you  will  see  the  results  check  well  enough  to  show  that 
no  material  error  has  been  committed  anywhere  by  any  of  the 
methods. 

In  this  girder,  as  before  remarked,  it  is  not  apparent  by  simple 
inspection  from  which  direction  of  the  moving  load  the  maximum 
stress  on  the  verticals  would  be  produced;  the  drawings  show  calcula- 
tions for  load  both  ways. 

(Explained  on  the  drawings.) 

In  the  central  bay  the  chords  become  parallel,  and  their  intersec- 
tion at  an  infinite  distance.  By  forming  the  equation  in  the  usual  man- 
ner, it  is  found  that  each  term  of  the  equation  has  a  factor  of  infinity. 
So  that  it  is  only  necessary  to  divide  it  out  to  get  a  simple  resulting 
equation  similar  to  those  for  the  other  members  of  the  truss.  This 
Ritter's  method  is  very  simple  in  its  theory  and  practice,  and  seems 
capable  of  solving  all  stresses  in  bridge  and  roof  trusses,  as  well  as 
in  other  pieces  of  mechanism,  and  deserves  more  than  a  passing  notice 
by  the  engineer. 

CONTINUOUS    GIRDER. 

Sheet  9  shows  and  explains  all  the  diagrams  necessary  for  the  cal- 
culation of  all  the  stresses  in  a  continuous  girder  of  two  spans  of 
unequal  lengths,  with  parallel  chords.  The  design  is  for  one  span 
80  feet  and  the  other  of  100  feet.  The  bridge  weight  is  supposed 
to  be  uniform,  as  well  as  the  live,  full  load. 

Clapeyrons,  or  the  three-moment  method  of  computation  of  stresses, 
has  been  employed  on  the  sheet.  This  method,  when  applicable  as  it 
is  here,  is  rather  shorter  than  what  we  might  term  the  graphical 
method. 

The  design  on  this  sheet  is  in  general  a  copy  of  one  in  "  Green's 
Bridge  Trusses,"  shown  on  a  larger  scale  and  in  more  detail  on  the 
sheet.  I  will  therefore  direct  attention  to  that  treatise  for  full  explan- 
ation and  proof  of  the  method. 

I  would  remark  that  if  the  loading  be  not  uniform  on  a  girder,  as  also 
uniform  on  the  other,  though  not  necessarily  the  same  on  both,  that 
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the  clapeyron  method  will  not  apply,  nor  if  it  is  desirable  or  necessary 
to  draw  curves  for  partial  loads.  Then  the  points,  B"'\  B"\  B",  B', 
must  be  obtained  by  another  process,  say  the  following  : 

Graphical  Method. — Join  AM,  CM,  calculate  areas  between  the 
curves  and  the  lines  now  drawn,  multiply  the  areas  found  by  the  dis- 
tances of  the  centres  of  gravity  from  the  outer  ends  respectively.  Call 
these  moment  areas,  the  one  on  the  left  Aa,  and  on  the  right  Cc,  also 
let  the  length  of  the  span  on  the  left  be  a\  and  on  the  right  c'. 

Then  M.B-  =  ^-^^P^^)  =  -y-K  (^  *  ~) 
a  c{a  +  c    /      a  +  c   \  a         c  / 

If  a'  =  c'=  /,  then  MB'  =  -^JyAa  +  Cc) 

Join  A'M  and  CM,  calculate  the  curve  areas  now  enclosed  as 
before,  and  obtain  the  moment  areas.  These  will  be  A' a  and  Cc. 
Then — 

a  +  c    \  a  c   j 

'^      t  A'a        Cc\ 
MB'"  =  -T— ^1 — —  +  ^1 

a  +  c    \    a  c    f 


a  +  c   \    a  c    / 


Sheet  lo  shows  a  four-span  continuous  girder.  Spans  of  125,  75, 
50  and  50  feet,  with  parallel  chords  and  triangular  bracing,  Clapeyrons 
rule  is  sufficient  for  all  the  strains  in  this,  as  in  the  last,  to  get  chord 
and  shear  maximum  strain  diagrams,  it  is  only  required  to  know  the 
bending  moments  for  full  and  empty  loads  and  their  various  combina- 
tions.    All  maximum  strains  are  represented  on  this  sheet. 

See  Green's  treatise  for  an  example  of  a  four-span  truss  somewhat 
different  to  this  one,  and  of  spans  differently  arranged  and  calculated 
by  the  graphical  method. 

I  would  call  attention  to  the  moment  at  the  central  pier,  when  the 
first  and  third  spans  are  alone  loaded.  The  point  C  on  the  centre 
vertical  being  raised  completely  off,  or  requiring  very  strong  holding 
down  bolts  to  keep  the  truss  on  its  bearing. 

DRAWBRIDGE. 

Sheets  Nos.  3,  4,  5,  6,  7,  18,  fully  illustrate  and  explain  this  girder 
under  all  positions,  but  as  these  drawings  cannot  be  issued  with  the 
published  report,  I  will  try  and  explain  as  well  as  may  be  in  this  writ- 
ten description. 

First,  draw  the  load  line  and  stress  diagram  for  each  system  of  the 
truss,  light  and  loaded  (truss  is  cancellated,  that  is,  the  diagonals 
cross  an  upright  in  passing  from  one  chord  to  the  other,  and  each 
system  of  the  truss  has  to  be  calculated  separately).     Next,  draw  the 
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funicular  curves  of  each  system  separately  for  these  stress  diagrams. 
For  the  curves  unloaded  the  funicular  polygons  may  be  at  once  com- 
pleted by  drawing  the  closing  lines  to  meet  the  centre  vertical.  To 
get  the  closing  line  for  and  curve  loading  of  the  truss  that  causes  it  to 
bear  on  the  abutment  requires  some  calculation.  Say  for  full  loads, 
connect  both  ends  of  the  funicular  curve  by  a  straight  line,  calculate 
the  area  enclosed,  and  multiply  it  by  the  distance  of  its  centre  of 
gravity  from  its  outer  end.  This  may  be  called  its  moment  area. 
Also  calculate  the  area  enclosed  in  the  complete  funicular  polygon  of 
the  truss  with  loading,  and  multiply  this  area  by  its  distance  of  centre 
of  gravity  from  the  outer  end  of  the  span,  as  before.  This  product 
will  be  its  moment  area.  Add  these  two  moment  areas,  and  divide 
their  sum  by  one-third  the  square  of  the  length  of  the  truss  span.  The 
quotient  gives  a  point  on  the  centre  vertical.  Then  connect  this  point 
by  a  straight  line  with  the  outer  end  of  the  full  load  curve,  and  it  is  the 
closing  line  completing  the  funicular  polygon  for  full  loads  on  both 
spans. 

Next,  it  is  necessai^  to  complete  the  polygons  for  the  bridge,  one 
span  loaded  and  the  other  span  unloaded.  Connect  the  ends  of  the 
curve  for  no  load  by  a  straight  line,  calculate  its  moment  area  the 
same  as  was  done  for  the  full  load  curve,  add  together  the  moment 
areas  for  full  load,  no  load,  and  twice  that  of  the  completed  polygon 
for  no  load,  divide  the  sum  by  two-thirds  of  the  square  of  the  length 
of  span,  and  the  quotient  gives  a  third  point  on  the  centre  vertical. 
Connect  this  point  by  straight  lines  drawn  to  the  outer  ends  of  both 
curves,  and  complete  polygons  are  obtained  for  the  truss  with  one 
span  loaded  and  the  other  unloaded. 

From  these  three  polygons  the  maximum  bending  moments  may  be 
scaled  for  the  truss,  with  both  spans  loaded,  both  unloaded,  one  span 
loaded  with  the  other  unloaded,  and  the  span  unloaded  and  the  other 
loaded.  The  closing  lines  drawn  crossing  the  full  load  curve  indi- 
cate the  points  of  contra  flexure  of  the  truss. 

Next,  draw  in  the  stress  diagram  lines  parallel  to  the  closing  lines 
of  the  various  polygons.  The  points,  when  these  intersect  the  centre 
vertical,  give  the  supporting  forces  for  the  different  loadings.  We 
may  now  proceed  to  the  construction  of  the  shear  diagrams. 

First,  lay  off  a  horizontal  line  the  same  length  as  the  truss  ;  lay  off 
on  the  centre  vertical  a  line  equal  to  the  load  line  for  the  unloaded 
truss,  connect  this  point  with  the  outer  end,  and  the  figure  gives  the 
shear  for  the  bridge,  or  dead  load. 

Next,  lay  off  at  the  outer  end,  the  vertical  upwards,  equal  the 
supporting  force  for  full  loads  on  both  spans,  and  on  the  centre  ver- 
tical lay  off  the  difference  between  the  full  load  and  the  supporting 
force.  Join  these  points  ;  then  the  figure  enclosed  gives  the  shear  for 
full  loading. 

Next,  lay  off  on  the  end,  vertical  downwards,  below  the  horizontal 
line,  the  pull  on  the  locking  bolts,  and  draw  a  line  to  the  centre  ver- 
tical parallel  to  the  sloping  line  of  the  shear  diagram  for  dead  load, 
and  the  figure  enclosed  between  this  and  the  horizontal  gives  the  shear 
for  the  unloaded  span  when  the  other  span  is  loaded. 
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Next,  lay  off  on  the  end,  vertical  upwards,  the  supporting  force  for 
the  loaded  span  when  the  other  is  unloaded,  and  draw  a  line  to  meet 
the  centre  vertical  parallel  to  the  sloping  line  in  the  shear  figure  for 
full  loading.  The  figure  enclosed  by  these  and  the  horizontal  gives 
the  shear  for  the  loaded  span  when  the  other  is  unloaded. 

Again,  la}'^  off  parabolic  curves  tangent  to  the  two  lowest  lines  at 
the  centres  of  the  extreme  panels,  and  we  have  the  maximum  shear 
line  for  moving  load  when  the  other  span  is  loaded. 

Lastly,  draw  a  parabolic  curve  tangent  to  the  two  upper  sloping 
lines  at  the  centre  of  the  two  extreme  panels,  and  we  have  maximum 
shear  lines  for  moving  load  when  the  other  span  is  unloaded. 

Sheet  1 8  shows  moment  and  shear  diagrams  for  the  drawbridge  of 
the  International  Bridge  near  Buffalo,  more  fully  described,  so  far  as 
the  bridge  is  concerned,  in  Gzowski's  published  report. 

The  bridge,  when  unloaded,  is  supposed  to  rest  entirely  on  the 
central  pier,  and  when  closed  the  ends  to  just  rest  on  the  abutments. 
Then,  in  order  to  prevent  the  unloaded  end  from  rising  when  a  load 
comes  onto  the  other  span,  cams  are  used  to  raise  the  ends  suffi- 
ciently. In  the  drawings  I  have  supposed  locking  bolts  to  be  used. 
The  diagrams  on  this  sheet  show  all  the  maximum  strains  for  chords, 
locking  bolts,  reactions  at  abutments,  and  shear  for  each  panel  of  the 
bridge.  From  the  diagram  of  the  elevation  it  is  seen  that  the  truss  is 
cancellated,  making  it  necessar}'  to  make  the  two  complete  drawings 
shown.  Each  system  of  the  truss  is  calculated  separately,  and  the 
results  added. 

Observe  how  elegantly  the  strains  on  the  locking  bolts  are  shown. 
Also,  the  reactions  or  supporting  forces  caused  by  loading  ;  also  the 
poincs  of  contra  flexure.  These  points  vary  from  the  outer  ends,  with 
no  load,  to  the  seventh  panel  from  the  outer  end,  when  the  span  is 
loaded  and  the  other  light.  So  that  the  first  seven  panels  from  each 
end  nmst  be  provided  for  plus  and  minus  strains. 

If,  instead  of  lockmg  bolts,  the  lifting  cams  had  been  supposed 
used,  and  of  just  sufficient  power  to  raise  the  ends  when  closed,  so 
that  a  load  on  one  span  would  not  lift  the  other  when  unloaded,  the 
same  drawings  given  here  will,  with  slight  modifications  and  without 
the  necessity  of  entire  new  drawings,  give  all  the  strains. 

Next,  if  the  cams  are  strong  enough  to  raise,  so  that  three-eighths 
of  the  dead  load  of  each  span  is  borne  by  each  abutment,  it  is  then 
when  closed  to  be  calculated  as  a  continuous  girder  of  two  equal 
spans,  and  when  open  a  special  moment  and  shear  diagram  would  be 
required  to  obtain  the  strains  in  that  position. 

In  order  to  obtain  the  stress  on  the  diagonals  and  uprights  of  this 
bridge,  m  consequence  of  the  upper  chord  being  inclined,  moment 
curves  for  all  positions  of  rolling  load  will  have  to  be  drawn,  and  sup- 
plementary shear  diagrams  constructed,  as  shown  on  sheets  4,  6,  7. 

From  Gzowski's  published  report  I  was  unable  to  get  all  the  data 
necessary  for  the  actual  bridge,  so  that  in  the  diagrams  some  of  the 
data  were  assumed.  This  does  not  interfere  with  the  example  for 
purposes  of  illustration,  but  might  be  unreliable  if  applied  to  the  actual 
bridge. 
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MOMENT    OF    INERTIA. 

Sheet  19  shows  a  moment  of  inertia  diagram  for  an  irregular  figure 
(the  section  of  an  American  steel  rail).  The  diagram,  drawn  accu- 
rately to  scale  full  size,  shows  the  section,  next  the  resistance  figure, 
and  lastly  the  moment  of  inertia  figure,  all  the  construction  lines  for 
each  of  the  figures  show  in  red,  and  full  explanations  are  written  on 
the  sheet.  The  whole  is  very  simple,  both  in  drawing  and  principle, 
and  perhaps  the  section  is  as  difficult  as  occurs  ordinarily  in  practice. 
I  would  say  that  the  graphical  method  furnishes  other  methods  both 
approximate  and  exact,  to  accomplish  same  result. 

The  above  is  theoretically  exact. 

RESISTANXE    DIAGRAMS. 

Some  of.  these  are  shown  on  sheets  16  and  19,  to  illustrate  the 
subjects  there.  There  are  a  lot  of  sketches  of  various  figures  here 
also.  There  is  nothing  difficult  about  them,  neither  are  they  tedious 
in  construction. 

TO  FIND  THE  RESISTANCE  AREA  OF  A  SECTION  OF  A  BEAM. 

Find  the  centre  of  gravity  of  the  section  G,  draw  a  horizontal  line 
through  G.  Then,  if  the  G  is  in  the  centre  between  the  upper  and 
lower  surfaces  of  the  beam,  draw  horizontal  ordinates  through  the  sec- 
tion, and  the  same  through  the  resistance  area  section.  Lay  off  the 
breadths  of  the  ordinates  on  the  beam  section,  on  the  upper  and  lower 
surfaces  of  the  resistance  area  sections,  and  from  these  points  draw 
lines  to  g,  and  at  the  intersections  with  the  ordinates  draw  a  curve. 
The  area  enclosed  is  the  resistance  area. 

Lines  that  are  horizontal  in  the  section  of  beam  are  horizontal  in 
the  resistance  section. 

Lines  that  are  vertical  in  the  beam  section  are  straight  and  in- 
clined in  the  resistance  section. 

Lines  that  are  inclined  in  the  beam  section  are  parabolic  curves 
in  the  resistance  section. 

Lines  that  are  curved  in  the  beam  section  are  curves  in  the  resist- 
ance section. 

If  the  centre  of  gravity  of  the  beam  section  does  not  pass  at  the 
same  distances  from  the  upper  and  lower  surfaces  of  the  beam  section, 
draw  the  resistance  area  for  that  portion  of  the  beam  that  has  its 
extreme  surface  nearer  to  its  centre  of  G,  same  as  instructed  above, 
and  for  the  portion  that  has  its  extreme  surface  farther  from  the  G 
line,  draw  through  the  section  a  line  {xx)  parallel  to  the  G  line  and  at 
a  distance  from  it  equal  to  the  extreme  surface  of  the  other  portion  ; 
then  on  this  line,  xx,  lay  off  the  breadths  of  the  ordinates  of  the  beam 
section,  same  as  before,  and  from  the  points  found  draw  lines  to  ^and 
produced  backwards  and  through  the  intersections  of  the  ordinates,  as 
before,  draw  the  curve  for  the  resistance  area. 

In  all  cases  the  areas  on  each  side  of  the  G  line  are  equal. 
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See  sheet  20  for  the  iollowing  : 

Let  it  be  required  to  design  a  beam  such  that  it  is  equally  strong 
to  resist  failure  by  tension  or  pressure.  Suppose  a  cast  iron  beam  is 
wanted— 

Tension  strength  of  cast  iron  _  3.6 
Compress  strength  cast   iron      10 

Let  the  depth  of  the  beam  be  13.6  inches,  let  the  breadth  of  the 
bottom  flange  be  i6".o,  and  let  the  thickness  of  the  flanges  be  i" 
throughout. 

Now  from  the  above  data  draw  a  section  of  the  bottom  flange  and 
web.  Draw  the  axis  xx  parallel  to  the  bottom  line  of  the  beam 
through  its  neutral  axis  (the  neutral  axis  will  beat  the  distance  of  3". 6 
from  the  bottom,  and  lo"  from  the  top).  Draw  xx  parallel  to  XX,  cut- 
ting the  web  at  3". 6  therefrom. 

Next  construct  the  resistance  area  in  the  usual  way,  of  the  lower 
flange  and  web  of  the  beam.  Calculate  its  tension  area,  also  its  pres- 
sure area.  Subtract  one  from  the  other.  If  the  pressure  area  is  the 
greater,  the  required  upper  flange  will  be  a  minus  quantity.  However, 
in  the  present  instance  the  tension  area  exceeds  the  other,  and  its 
excess  must  be  added  to  the  pressure  flange.  In  the  diagram  it  is 
8t" 

found  to  be  ,  and  is  laid  off  as  shown  on  the   resistance  diagram 

100 

marked  e/.     Join  eo,  cutting  off  j^  from -r;r' -0.3"  equals  the  breadth 

required  of  the  top  flange  to  be  added,  half  on  each  side,  to  the  web. 

The  beam  is  now  constructed  such  that  the  stress  on  the  pressure 

flange  is  to  that  on  the  tension  flange  as  — -,  having  its  centre  ot  grav- 

3-6 
ity  on  the  axis  XX. 

Compare  the  above  with  the  usual  way  of  determining  the  same 
(see  Cotterell's  "  Applied  Mechanics,"  page  319),  which  generally  in- 
cludes an  error  of  supposing  the  maximum  stresses  of  the  flanges  as 
being  in  the  line  of  their  centres  of  gravity. 

I  had  intended,  in  order  to  complete  this  description,  to  show 
drawings  for  centre  of  gravity  of  figures  and  moment  of  inertia  other 
than  those  on  the  sheets  explained,  and  central  ellipse  of  section  dia- 
grams. I  would  refer  to  Clark's  treatise  on  The  Graphical  Method  for 
full  instructions  on  that  subject. 

I  have  to  regret,  also,  that  I  had  not  time  at  my  command  to  show 
the  application  of  the  method  to  actual  examples  of  the  braced  and 
stone  arches,  two  difficult  structures  to  calculate  by  the  ordinary 
methods.  This  method  is  sufficient  for  them.  See  Dubois'  "  Graph- 
ical Statics." 

As  before  remarked,  it  is  quite  impossible  to  publish  the  large 
amount  of  drawing  shown  here,  but  to  all  members  that  are  conve- 
nient the  writer  would  now  or  at  any  time  be  pleased  to  exhibit  the 
drawings  to  be  examined  at  leisure. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 

A  FEW  THOUGHTS  ON  DRAUGHTSMANSHIP. 

By  F.  L.  foster,  P.L.S. 


Among  the  many  useful  topics  written  on  and  discussed  at  our 
yearly  meetings,  the  subject  of  Plans  and  Plan-Making  has,  I  believe, 
been  conspicuous  by  its  absence  ;  and  it  has  occurred  to  me  that  a 
word  or  two  on  the  practical  part  of  it  maybe  acceptable  to  the  mem- 
bers of  our  Association, 

In  consequence  of  the  rapidity  expected  of  draughtsmen  in  our 
modern  day  of  hurry  and  excitement,  and  the  somewhat  unreasonable 
demands  made  upon  surveyors,  we  are,  I  think,  too  apt  to  look  at  the 
merely  utilitarian  aspect  of  the  art,  and  lose  sight  of  those  qualities 
attained  by  many  of  our  predecessors  who  lived  in  a  less  progressive 
age,  namely,  artistic  finish. 

That  the  merely  useful  has,  to  a  great  extent,  supplanted  the  orna- 
mental, and  that  young  draughtsmen  of  the  present  day  are,  from  the 
cause  just  mentioned,  apt  to  ignore  it  altogether,  is  a  conclusion  easily 
arrived  at  by  those  giving  the  subject  careful  consideration. 

It  is  on  this  account  that  I  have  felt  tempted  to  write  a  few  words 
on  the  subject,  and  to  urge  upon  our  members  the  desirability 
of  assisting  their  pupils  in  attaining  a  carefully  finished  style  of 
draughting. 

One  of  the  first  requisites  of  the  art  is  utility,  under  which  head 
may  be  placed  permanency  and  accuracy,  clearness  of  detail  and  ab- 
sence of  all  ambiguity.  Secondly,  artistic  design  and  finish  ;  and  I 
propose — presuming  on  your  patience  and  good-will — to  say  a  few 
words  in  reference  to  each,  adding  one  or  two  more  on  materials  and 
methods  of  embellishment. 

As  to  the  utility  of  our  plans  of  record,  it  will  be  apparent  to  those 
who  have  occasion  to  examine  the  contents  of  our  registry  offices  and 
Departmental  plans  that,  notwithstanding  the  high  finish  attained  by 
some  of  the  draughtsmen  of  old,  much  is  lacking  in  this  respect. 
Leaving  out  of  consideration  the  ambiguity  displayed  in  the  lack  of 
bearings  and  distances,  it  is  to  be  noticed  that  the  want  of  perman- 
ency is  to  be  added  to  the  faults  of  the  old  system.  It  seems  to  have 
been  considered  a  desideratum  of  good  draughtsmanship  with  many 
of  our  predecessors  to  carry  out  practically  the  mathematical  defini- 
tion of  a  line  "  length  without  breadth,"  and  to  demonstrate  their 
ability  to  write  the  ten  commandments  on  a  six-penny  piece,  and  in 
consequence  of  this  attenuation  of  lines  and  minuteness  of  lettering, 
the  most  powerful  reading-glass  fails  to  bring  their  good  intentions 
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within  the  scope  of  ordinary  vision.  This,  coupled  with  the  poor 
quaUty  of  paper  and  the  pale  ink  used,  is  a  constant  source  of  annoy- 
ance to  those  having  occasion  to  make  use  of  them. 

The  remedy  for  this  evil  is,  of  course,  apparent  to  us  all :  which  is 
good,  solid  lining  and  lettering,  with  the  best  inks,  upon  well  mounted 
drawing  paper  or  tracing  linen. 

To  think,  however,  as  some  appear  to  do,  that  firm,  strong  black 
lines  and  fair-sized  letters  and  figures  denote  a  coarse  method,  is  a 
mistake  which  perhaps  arises  from  the  disagreeable  effect  caused  by 
the  unevenness  and  lack  of  uniformity  sometimes  displayed  in  lining 
and  lettering.  If  the  draughtsman  takes  a  standard  suitable  to  each 
plan  for  his  thin  lines,  and  another  for  his  heavy  ones,  and  adheres  to 
them  throughout  his  work,  it  cannot  look  coarse  if  otherwise  fairly 
done. 

The  exception  to  this  rule  may  consist  in  the  pen  and  ink  work  on 
the  topographical  features  of  maps  drawn  to  a  small  scale  where  a 
high  finish  is  required  ;  but  even  this  finer  lining  is  not  always  desir- 
able or  necessary  to  good  effect. 

If  this  simple  rule  is  carried  out  (as  I  see  it  is  being  done  by  some 
of  our  modern  draughtsmen),  and  the  best  materials  used,  we  need  no 
longer  fear  for  the  present  or  future  illegibility  of  our  plans  of  record. 

As  to  artistic  design  and  finish,  it  will  be  observed  that  the  chief 
characteristics  of  the  ornamental  parts  of  maps  and  plans  are  some- 
what analogous  to  those  of  any  pictorial  design,  namely, /orm,  light 
and  shade,  balance  and  colour. 

That  of  form  applies  to  the  exterior  shapes  of  titles,  scales,  meri- 
dian points,  notes,  certificates,  etc.  Light  and  shade  relates  to  the 
lightness  or  depth  of  tone  as  separate  bodies  in  relation  to  the  whole 
space  within  the  border  ;  balance,  to  the  positions  they  should  occupy, 
and  colouring,  to  the  juxtaposition  of  tints  having  such  relations  of 
harmonious  contrast  with  each  other  as  to  be  agreeable  to  the  eye 
while  filling  their  intended  office. 

From  the  irregular  shape  of  plans  it  is  often  impossible  to  apply 
all  the  rules  based  upon  the  above  requisites ;  but,  when  practicable, 
it  will  be  found  that  if  the  spaces  occupied  by  the  different  parts  of  a 
plan — title,  notes,  etc. — be  placed  so  as  to  leave  proportionate,  or 
nearly  equal  areas  of  the  ground  or  paper  between  each,  the  proper 
effect  of  balance  will  be  attained. 

Upon  the  proper  shaping  of  the  letters  and  their  true  balance  in 
relation  to  each  other  will  principally  depend  the  good  effect  derived 
in  this  respect.  The  spacing  of  the  letters  should  be  so  done  as  to 
leave  the  areas  between  them  as  nearly  equal  as  possible,  and  those 
between  words  about  twice  as  large.  The  same  rule  of  equal  areas 
should  be  observed  in  reference  to  spaces  between  lines  of  letters,  and 
no  lettering  or  figuring  should  touch  any  other  figure  or  line.  As  the 
forms  and  proportions  of  letters  have  been  exhaustively  treated  in 
works  upon  the  subject  of  draughtsmanship,  it  would  be  beyond  the 
scope  of  this  paper  to  say  more  tlian  a  word  or  two  in  reference  to  it. 
Type  founders'  pamphlets  for  advertising  purposes  contain  a  great 
variety  of  letters,  and  can  be  studied  with  profit ;  but  the  inventive 
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powers  of  the  student  should  be  freely  exercised  in  this  direction. 
For  ordinary  plans,  however,  the  plainest  and  simplest  lettering  is  the 
best. 

Titles  have  a  pleasing  appearance  when  their  general  shapes 
assume  those  of  some  regular  mathematical  figure,  such  as  the  ellipse, 
oblong,  triangle,  etc. — the  first  named  being  generally  recognized  as 
the  most  agreeable ;  complying,  as  it  does,  with  one  of  the  require- 
ments of  a  well-considered  design,  "  the  just  relation  of  the  straight 
line  with  the  curve." 

When  colours  are  used  on  plans,  their  harmonious  contrast  with 
each  other  can  be  secured  by  observing  a  simple  rule  based  upon  the 
Newtonian  theory  of  the  three-fold  nature  of  light,  followed  by  the 
most  successful  colourists  of  all  times. 

Light,  by  this  theory,  is  divided  into  three  primaries,  three  second- 
aries, and  three  tertiaries.  A  good  practical  way  of  remembering  and 
applying  this  theory  is  to  draw  an  equilateral  triangle,  and  at  the 
three  angles  place  a  primary — red,  yellow,  and  blue.  On  the  opposite 
sides  place  the  secondaries,  resulting  from  the  admixture  of  the  two 
primaries  at  the  adjacent  angles.  It  will  thus  be  found  that  the  sec- 
ondary opposite  the  primary  red  will  be  green,  which  is  the  resultant 
of  the  admixture  of  yellow  and  blue,  and  that  it  will  form  a  harmoni- 
ous contrast ;  causing  each  colour,  red  and  green,  to  be  greatly  en- 
riched by  being  placed  in  juxtaposition. 

For  the  same  reason  the  primary  yellow  forms  a  pleasing  contrast 
with  purple,  the  secondary  formed  by  mixing  the  primaries  blue  and 
red.  The  primary  blue  forms  a  similar  contrast  with  orange,  the 
secondary  formed  by  the  mixture  of  the  primaries  red  and  yellow  ;  it 
will  thus  be  seen  that  harmony  is  produced  by  the  presence  of  the 
three  primaries,  or  their  equivalent  of  mixed  colour.  Of  the  tertiaries, 
brown,  broken  green,  and  gray,  it  is  not  necessary  to  more  than  make 
mention  in  this  connection,  as  they  are  not  applicable  to  general  plan 
embellishment,  though  very  important  in  pictures  and  designs  where 
much  variety  of  light  and  shade  is  represented  ;  as  in  natural  scenery, 
figures,  subjects,  etc.  Darker  shades,  however,  of  any  primary  or 
secondary  colour,  when  judiciously  placed  upon  a  similar  colour 
lighter  than  itself,  will  enrich  the  appearance  of  both  by  contrast  of 
tone. 

Flat  washes  of  colour  of  any  considerable  extent  are  most  success- 
fully and  evenly  laid  in  the  following  manner  : — 

The  material  to  be  coloured  should  be  pinned  as  tightly  upon  the 
drawing  board  as  possible  ;  the  farthest  side  of  the  board  should  then 
be  raised  to  an  angle  of  about  25  degrees  with  a  horizontal  line,  and, 
after  the  full  amount  of  colour  to  be  used  is  mixed  in  a  suitable  recep- 
tacle, it  is  to  be  applied  to  the  plan  with  a  brush  as  large  as  can  be 
safely  used,  and  beginning  at  the  upper  edge  of  the  part  to  be  covered 
and  working  with  horizontal  sweeps  from  right  to  left  and  vice  versa 
alternately,  keeping  the  brusli  full  so  that  the  lower  edge  of  the  ex- 
tending colour  may  be  very  wet  till  the  surface  is  nearly  covered  ;  the 
remainder  can  then  be  worked  over  with  the  brush  in  a  drier  state, 
and  any  pools  of  colour  at  the  finishing  edge,  however  small,  carefully 
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absorbed  before  the  drying  begins.  The  lack  of  these  simple  precau- 
tions often  causes  plans,  otherwise  well  executed,  to  have  an  unpleas- 
ant appearance  in  consequence  of  the  unequal  drying  of  the  colour. 
Flat  camel-hair  brushes  of  different  sizes  are  the  best  instruments  to 
use  for  this  work. 

The  most  useful  colours  for  the  draughtsman  are  Crimson  Lake, 
Madder  Lake.  Carmine,  Yellow  Ochre,  Light  Cadmium  Yellow,  Prus- 
sian Blue,  Cobalt,  Hooker's  Green  (No.  2),  Burnt  Sienna  and  Sepia. 
All  the  colours  required  for  the  purpose  are  contained  in  these  or  their 
mixtures.  Madder  Lake  is  the  most  permanent  of  the  three  reds 
mentioned,  the  other  two  being  liable  to  fade.  The  rest  are  generally 
considered  permanent. 

A  word  or  two  about  materials,  in  conclusion  :  Among  the  various 
papers  used  for  making  plans  that  are  intended  for  frequent  reference 
and  much  wear  and  tear,  there  are  none  more  serviceable  than  What- 
man's ;  which,  when  well  mounted  on  strong  cotton,  are  as  nearly 
imperishable  as  any  drawing  paper  can  well  be.  Some  of  the  Ameri- 
can made  "  endless  "  papers  are  good,  and  others  worthless  as  regards 
wearing  qualities  ;  being  brittle,  hard-surfaced  and  liable  to  crack  and 
break  where  folded.  As  a  rule,  a  paper  that  has  these  faults  —that 
will  not  admit  of  erasure,  that  will  not  take  a  smooth  and  even'  wash 
of  water  colour  over  an  erased  surface — should  not  be  used  by  a 
draughtsman. 

The  use  of  tracing  linen  for  plans  of  record,  so  prevalent  now  and 
for  some  years  past  in  many  of  our  registry  offices,  is  not,  I  think,  a 
useless  innovation  on  our  old  methods.  This  material,  when  mounted 
on  stiff  pasteboard,  is  not  liable  to  wear  out  readily,  will  preserve  the 
details  on  the  plans  satisfactorily,  and  forms  a  convenient  mode  of 
reference.  Any  colour  applied  to  the  back  of  a  mounted  tracing  will 
be  practically  permanent. 

Some  of  the  best  inks  now  used  are  in  a  liquid  form,  and  can  be 
recommended  for  convenience  and  permanency.  After  several  years' 
trial  of  a  number,  I  find  that  Higgins'  waterproof  India  ink  is  excel- 
lent for  general  purposes,  and  possesses  the  quality  so  rarely  found  of 
allowing  a  wash  of  water  colour  over  it  without  disturbance  to  any 
appreciable  extent. 

Coloured  inks  should,  I  think,  be  used  with  caution  where  per- 
manency is  required,  as  some  are  disturbed  by  the  slightest  moisture 
and  become  blurred  and  indistinct  from  this  cause.  We  often  see 
small  letters  and  figures  rendered  illegible  when  proper  precaution  is 
not  taken  in  this  respect.  I  have  no  reason  to  doubt,  however,  that 
the  coloured  inks  advertised  by  Keuffel  &  Esser,  of  New  York,  and 
others,  are  what  they  are  said  to  be,  indellible  and  proof  against  dis- 
turbance by  moisture. 

As  a  concluding  remark,  permit  me  to  say  that  when  examining 
and  criticizing  the  draughtsmanship  of  our  professional  brethren  of 
old,  we  are  reminded  of  the  fact  that  we  are  daily  handing  down  to 
posterity  records  of  our  skill  or  want  of  it,  and  upon  the  training  of 
ourselves  and  pupils  depends  the  question  whether  the  verdict  will  be 
favourable  or  otherwise. 
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DISCUSSION, 

Prof.  Galbraith — I  think  draughting  is  a  thing,  in  the  present  utili- 
tarian age,  too  much  neglected.  One  of  the  worst  things  that  ever 
happened  to  surveyors  was  the  invention  of  these  stencil  letters.  I 
think  that  has  done  more  to  spoil  good  draughting  than  perhaps  any 
other  thing — at  least  in  the  way  of  inventions.  I  believe  in  the  old- 
fashioned  hand  practice  in  lettering,  and  do  not  think  that  one  can  be 
made  a  draughtsman  unless  he  makes  his  letters  by  hand,  and  is  thor- 
oughly practiced  in  the  work.  It  is  a  slow  and  dilficult  process  with 
the  average  man.  It  is  just  as  difficult  to  learn  to  make  good  letters 
as  it  is  to  learn  copper-plate.  The  importance  of  lettering  on  a  plan 
cannot  be  over-rated.  It  is  the  one  thing  that  the  public  can  appre- 
ciate better  than  anything  else,  and  it  has  more  influence  in  com- 
mending an  engineer  to  his  employers  than  any  other  one  thing. 

I  have  found  it  a  most  useful  exercise  for  a  student  to  have  him 
attempt  to  cover  as  large  an  area  as  possible  with  as  small  a  brush  as 
possible.  When  he  is  able  to  do  that  he  can  then  very  easily  use 
larger  brushes  and  get  an  even  tint  on  a  comparatively  large  surface  ; 
and  for  anyone  trying  to  learn  to  use  his  colours  properly,  I  think  it 
is  a  most  useful  exercise.  However,  in  doing  work  I  would  not  do  it 
that  way ;  I  should  follow  Mr.  Foster's  plan.  But  I  mean  when  a 
draughtsman  is  trying  to  instruct  himself,  I  think  he  will  succeed 
better  in  laying  on  colours  by  making  that  attempt. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
M  ember  s.'\ 


WATER-WORKS  FOR  TOWNS  AND  VILLAGES. 


By  HERBERT  J.  BOWMAN. 
St4pt.  Water-works,  Berlin. 


Now  that  our  country  is  rapidly  piogressing,  its  hamlets  develop- 
ing into  villages  soon  to  seek  incorporation  as  towns  and  eventually 
to  become  chartered  cities,  the  question  of  water  supply  for  many 
places  is  demanding  attention.  This  being  the  case,  many  of  the 
members  of  this  Association  who  have  not  as  yet  paid  particular 
attention  to  this  subject,  will  sooner  or  later  require  to  look  into  it, 
either  professionally  or  from  the  standpoint  of  a  private  citizen.  For 
the  benefit  of  such  members,  the  writer  will  endeavour  to  point  out 
the  principal  features  of  an  efficient  water-works  system,  and  will  look 
to  those  members  of  the  Association  who  are  familiar  with  this  branch 
of  engineering  for  assistance  in  discussion  of  the  same. 

The  necessity  of  a  system  of  water-works  for  a  town  or  village  is, 
as  a  rule,  first  recognized  after  some  disastrous  fire,  either  in  the  place 
itself  or  in  some  neighbouring  community,  and  then  the  municipal 
council  applies  itself  to  the  subject,  concerning  the  details  of  which 
its  members  are  usually  densely  ignorant.  A  committee  is  appointed 
to  visit  towns  already  supplied  with  water-works,  and  after  a  sum, 
often  more  than  would  be  required  to  employ  a  competent  engineer, 
has  been  spent  in  travelling  expenses,  etc.,  some  cheap  scheme  is  sub- 
mitted to  the  people,  who  show  their  want  of  confidence  by  voting  it 
dovi^n.  Thus  the  agitation  for  water-works  is  thrown  aside,  perhaps 
for  years,  unless  private  capital  comes  to  the  rescue,  and  often  the 
best  solution  of  the  difficulty  is  to  contract  with  some  reliable  com- 
pany to  put  in  a  complete  system  on  the  franchise  plan,  the  town 
paying  an  annual  rental  for  its  fire  protection,  water  for  street  sprink- 
ling and  public  buildings.  Under  our  Ontario  Statutes  the  town  may 
assume  control  of  the  works  at  the  end  of  ten  years  upon  paying  their 
actual  value,  as  fixed  by  arbitration,  or  at  any  time  at  an  advance  of 
ten  per  cent. 

In  either  case,  whether  the  works  are  built  by  the  municipality  or 
by  a  private  company,  a  competent  engineer  should  be  employed  by 
the  council  to  prepare  plans  and  estimates  for  a  comprehensive  sys- 
tem capable  of  extension,  and  all  bids,  either  for  construction  or  main- 
tenance, should  be  based  thereon.  This  will  save  time  and  money, 
both  for  the  municipality  and  for  the  contractors,  and  will  result  in 
the  construction  of  a  much  more  carefully  designed  system  than  if  left 
to  chance. 
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The  first  question  to  be  considered  by  the  engineer  is  that  of  the 
source  of  supply,  and  this  differs  in  nearly  every  case.  Occasionally 
a  town  is  so  situated  that  an  available  supply  of  good  water  may  be 
conveyed  to  it  through  pipes  by  gravity  from  some  natural  or  artifi- 
cial reservoir  at  an  elevation  sufficient  to  furnish  the  pressure  required 
for  domestic  and  fire  purposes.  This  pressure,  for  the  residence  por- 
tion of  a  town,  should  not  be  less  than  40  pounds  at  the  hydrants, 
which  should  not  be  more  than  500  feet  apart.  With  40  pounds 
pressure  at  the  hydrant  and  using  100  feet  of  two  and  one-half  inch 
rubber  hose  and  one  inch  ring  nozzle,  the  water  will  be  thrown  70  feet 
in  the  air.  Even  should  the  fire  break  out  midway  between  two 
hydrants,  and  300  feet  of  hose  be  required,  the  vertical  distance 
reached  by  the  jet  of  water  would  be  nearly  60  feet,  as  may  be  seen  by 
reference  to  an  excellent  little  work,  Ellis'  "  Fire  Streams,"  and  this 
should  be  sufficient  for  any  suburban  district. 

In  the  business  portion  of  a  town  a  system  of  water-works  to  fur- 
nish fire  protection  without  the  addition  of  steam  fire  engmes,  should 
carry  a  pressure  of  at  least  60  pounds  at  the  hydrants,  which  should 
not  be  more  than  300  feet  apart.  This  pressure,  with  100  feet  of  two 
and  one-half  inch  rubber  hose  and  one  inch  ring  nozzle,  would  throw 
a  stream  95  feet  in  the  air,  or  midway  between  the  hydrants ;  that  is 
with,  say  200  feet  of  hose,  the  vertical  distance  reached  by  the  jet 
would  be  go  feet. 

Some  of  our  Ontario  towns  and  villages  are  thus  favourably  situ- 
ated that  they  have  or  can  have  a  gravity  water  supply  system,  but 
in  the  majority  of  cases  water  must  be  pumped  either  by  water  power 
or  steam. 

Where  pumping  is  necessary,  and  some  high  elevation  is  situated 
close  to  the  town,  the  best  system  will  be  obtained  by  constructing 
an  earthen  reservoir  in  connection  therewith — provided  the  elevation 
be  sufficient  to  give  at  least  the  fire  pressure  spoken  of  before  for  a 
gravity  supply.  If  this  cannot  be  obtained  a  storage  stand-pipe  may 
be  erected  on  the  high  ground,  and  of  sufficient  height  to  give  the 
necessary  pressure,  or  probably  ten  pounds  more,  as  the  stand-pipe 
will  not  be  filled  to  the  top  at  all  times.  However,  there  are  cases 
where  neither  of  the  above  systems  are  used,  and  "  direct  pressure"  is 
applied  to  the  mains  by  continuous  action  of  the  pumps  alone.  This 
is  sometimes  called  the  Holly  System,  and  while  it  saves  the  first  cost 
of  a  reservoir,  or  water  tower,  as  the  case  may  be,  still  for  towns  and 
villages  it  is  not  economic,  as  it  will  require  a  night  engineer,  and  be- 
sides the  sudden  variations  in  pressure  that  will  result  from  the  open- 
ing and  shutting  of  hydrants  or  railroad  water-cranes  is  very  hard 
upon  the  pipe  system  and  house  plumbing,  and  will  interfere  with  the 
satisfactory  operation  of  water  motors  and  hydraulic  elevators,  etc. 
Where  the  consumption  is  small  the  duty  of  steam  pumps  will  not  be 
as  great  with  the  continuous  and  variable  action  required  by  a  direct 
pressure  system  as  it  will  be  with  a  reservoir  or  stand-pipe  in  connec- 
tion, as  then  the  pumping  will  be  done  in  a  couple  of  hours  running 
at  the  most  economic  speed,  the  fires  being  banked  the  remainder  of 
the  time.     However,  the  arrangement  of  valves  or  gates  should  be 
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such  that  should  extremely  heavy  pressure  be  required  in  case  of  a 
large  fire,  the  reservoir  or  stand-pipe  may  be  disconnected,  and  the 
system  will  then  possess  all  the  advantages  of  a  direct  pressure  sys- 
tem for  fire  service.  When  the  fire  is  over  the  gate  is  opened,  the 
pumps  stopped  if  necessary,  and  the  stored  water  will  maintain  the 
pressure  for  domestic  supply. 

When  pumping  is  necessary,  the  possession  of  a  good  water  power 
to  drive  the  pumps  is  a  great  advantage  to  a  town,  as  the  yearly  cost 
of  pumping  will  be  small  and  besides  the  pumps  can,  at  a  moment's 
notice,  furnish  their  maximum  supply,  which  as  a  rule  is  not  the  case 
with  steam.  The  pumps  of  several  of  the  earliest  water-works  sys- 
tems of  this  Continent  were  driven  by  overshot  or  breast  water-wheels, 
and  turbines  are  now  in  general  use,  connected  with  the  pumping 
machinery  by  suitable  gearing. 

Where  the  water  from  the  pump  is  first  delivered  into  the  reser- 
voir or  stand-pipe  and  fed  from  thence  through  a  separate  main  to 
the  distribution  system  of  the  town,  the  pump  may  be  a  single  cylin- 
der one,  as  in  this  case  the  fluctuation  or  pulsation  in  the  water  pres- 
sure due  to  each  reversal  of  the  stroke  will  cause  no  inconvenience. 
However,  usually  no  separate  main  is  used,  and  the  distribution  sys- 
tem is  in  direct  connection  with  the  pumps,  so  to  overcome  as  much 
as  possible  the  fluctuations  in  pressure  before  spoken  of,  a  duplex  or 
double  cylinder  pump  is  used.  Comparatively  few  towns,  however, 
have  water  power  to  drive  their  pumping  machinery,  and  in  the 
majority  of  cases  steam  must  be  used. 

For  small  towns  a  duplex  high-pressure  engine  is  often  used,  hav- 
ing two  steam  cylinders  side  by  side  and  opposite  the  two  water 
cyhnders,  which  are  similar  to  the  duplex  power  pump.  In  this  form 
of  steam  pumpmg  engine  the  piston  of  one  cylinder  works  the  valve  of 
the  other  cylinder,  and  vice  versa,  and  neither  half  can  work  alone. 
However,  where  economy  in  fuel  is  an  object,  the  steam  cylinders  are 
"  compounded,'  and  we  have  the  compound  duplex  pumping  engine 
with  its  four  steam  cylinders  working  in  pairs.  The  steam  exerts  its 
force  through  one  stroke  upon  the  smaller  steam  piston  and  expands 
upon  the  larger  during  the  return  stroke  and  operates  to  drive  the 
piston  in  the  other  direction,  being  in  effect  the  same  thing  as  a  cut- 
off on  a  crank  engine. 

Every  pump-house  should  contain  a  duplicate  set  of  pumping 
engines,  as  the  best  of  machinery  requires  to  be  stopped  for  the  re- 
packmg  of  steam  cylinders,  and  other  like  repairs.  The  capacity  of 
these  pumps  should  not  only  be  sufficient  for  present  requirements, 
but  ample  to  permit  of  future  extension  of  the  works,  and  in  a  small 
town  where  the  domestic  supply  will  be  comparatively  light,  the  capa- 
city is  fixed  by  the  number  of  fire  streams  that  will  be  required.  This 
will  probably  not  exceed  four  hose  streams,  and  would  be  kept  up  by 
a  pumping  engine  of  one  million  U.S.  gallons  capacity  per  diem. 
Should  the  town  increase  rapidly  in  population  and  more  water  be 
required  for  domestic  supply,  and  at  the  same  time  at  a  large  fire 
probably  six  fire  streams  be  used,  the  reserve  pumping  engine  will  be 
required  to  be  running  simultaneously. 
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The  next  question  that  will  present  itself  is  that  of  the  size  of  the 
principal  supply  pipe,  and  in  answering  this  reference  may  be  made 
to  the  following  table  of 

FRICTION    OF    WATER    IN    PIPES. 

Friction-loss  in  pounds  pressure  per  square  inch  for  each  100  feet  length  in 
dififerent  sizes  of  clean  iron  pipes,  discharging  given  quantities  of  water  per 
minute  : — 


Gallons 

Discharged 

Per 

Minute. 


100 

150 

200 

300 

400 

500 

750 

1000 

1250 

1500 


4  in. 


033 
0.69 
1.22 
2.66 
4-73 
7-43 


Size  of  Pipes — Inside  Diameter. 


6  in. 

8  in. 

10  in. 

0.05 

O.IO 

.... 

0.17 

037 
0.65 

0.09 
0.16 

0.04 
0.06 

0.96 
2.21 

0.25 
0.53 

0.09 
0.18 

3.88 

0.94 
1.46 
2.09 

0.32 
0.49 
0.70 

0.04 

0.08 
0.13 

0.20 
0.29 


14  in. 


017 
062 
135 


16  in. 


009 
036 
071 


Suppose  that  a  town  has  a  gravity  supply  from  an  empounding 
reservoir  a  mile  away  and  200  feet  above  it,  what  ought  the  size  of 
the  supply  main  to  be  to  maintain  six  fire  streams  and  the  domestic 
supply  ?  When  there  is  no  water  being  drawn,  the  pressure  at  the 
hydrants  expressed  in  pounds  per  square  inch  would  be  200  divided 
by  2.31,  or  about  86  pounds.  Now,  referring  to  the  table  for  a  dis- 
charge of  1,250  gallons  per  minute,  which  should  be  ample  to  main- 
tain the  fire  streams  and  domestic  suppl}',  it  will  be  found  that  a 
ten-inch  pipe  to  supply  this  amount  would  have  a  friction  loss  of 
nearly  half  a  pound  for  each  100  feet  of  its  length,  or  a  total  loss  of 
26  pounds  per  mile.  Deducting  this  from  the  pressure  with  no  dis- 
charge there  is  just  60  pounds  left,  which  as  before  shown  would  be  a 
fair  fire  pressure  under  these  circumstances  even  for  a  large  town. 

If  in  this  case,  however,  the  water  had  to  be  pumped,  it  would  be 
better  to  lay  a  twelve-inch  main,  as  this  would  furnish  the  same  fire 
pressure  while  discharging  the  1,250  gallons  per  minute,  and  the  res- 
ervoir would  only  require  to  be  located  at  an  elevation  of  160  feet 
above  the  town  instead  of  200  feet  with  a  ten-inch  pipe.  This  reduc- 
tion in  the  head  to  be  pumped  against  will  result  in  a  great  saving  in 
the  work  to  be  done  by  the  pumps. 

At  the  present  time  cast  iron  pipes  protected  by  coal  tar  varnish 
are  in  general  use  for  water-works  mains.  They  are  cast  vertically 
in  lengths  of  twelve  feet,  and  should  be  tested  at  the  foundry  to  a 
pressure  of  300  pounds  per  square  inch.  The  following  table  will 
show  the  weights  commonly  used  for 
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CAST    IRON    WATER    PIPE. 


Size. 

4  in. 

5  in. 

6  in. 

8  in. 

10  in. 

12  in. 

14  in. 

16  in. 

Weight  in  lbs. 
per  foot 

20 

25 

30 

45 

60 

80 

105 

135 

The  same  foundry  that  furnishes  the  pipe  will  usually  make  all  the 
special  castings,  such  as  tees,  crosses,  sleeves,  bends  and  reducers 
required  to  connect  the  different  branches  of  the  pipe  system. 

Before  beginning  pipe-laying  all  the  necessary  materials  should  be 
on  hand,  so  that  the  job  may  be  pushed  to  completion,  and  no  time 
lost  in  waiting  for  pipe,  specials,  hydrants,  gates,  or  lead  and  yarn  for 
the  joints. 

In  the  climate  of  Ontario  the  axis  of  the  pipe  should  be  at  least 
five  feet  below  the  surface  of  the  ground  to  ensure  proper  protection 
from  frost  for  the  hydrant  branches,  and  particularly  for  the  small 
service  pipes  leading  to  private  houses.  The  ditch  will  require  a 
width  on  the  bottom  of  from  eighteen  inches  upward,  according  to 
the  size  of  pipe,  and  the  top  width  will  vary  according  to  the  nature 
of  the  ground,  being  not  much  wider  than  the  bottom  in  clay  and 
often  three  or  four  feet  wide  in  loose  sand.  Four-inch  and  six-inch 
pipe  may  be  rolled  into  the  ditch,  being  only  held  back  by  a  man  with 
a  rope  around  the  spigot  end,  while  eight-inch  pipe  will  require  a  man 
at  each  end  with  a  rope,  and  the  larger  sizes  of  pipe  require  to  be 
lowered  into  the  ditch  with  a  derrick,  some  form  of  differential  pulley 
being  used. 

A  water-tight  joint  capable  of  standing  great  pressure  has  next  to 
be  made  between  the  pipes,  and  this  is  secured  by  using  a  soft,  com- 
pressible substance  in  combination  with  molten  lead.  A  tarred  gasket 
of  jute  or  hemp  is  the  best,  and  the  office  of  the  "  yarn,"  as  it  is  usu- 
ally called,  is  to  prevent  the  molten  lead  from  running  into  the  pipe. 
The  yarn  is  usually  slipped  into  the  joint  when  the  spigot  end  of  the 
last  pipe  lowered  is  being  entered  into  the  bell  of  the  pipe  already  in 
position,  and  the  pipe  being  pushed  "  home,"  the  yarn  is  packed  in 
the  joint  with  a  long  yarning-iron  and  a  hammer.  To  guide  the 
molten  lead  into  the  joint  a  "  roll  "  made  of  ground  clay,  such  as  may 
be  obtained  at  any  pottery,  is  often  used,  and  the  lead  should  be 
poured  in  hot  enough  to  run  freely.  The  roll  being  removed,  the 
caulker  follows,  and  begins  by  driving  his  chisel  lightly  between  the 
lead  and  the  surface  of  the  pipe  all  around.  Having  thus  lifted  the 
lead  away  from  the  pipe  he  begins  with  the  smallest  caulking  tool  and 
drives  back  the  lead  a  little  at  a  time  all  around,  and  following  with 
the  larger  tools,  sets  the  metal  in  firmly  with  strong,  even  blows. 

Those  wishing  to  pursue  the  practical  part  of  this  subject  will  do 
well  to  obtain  a  copy  of  Billings'  "  Details  of  Water-works  Construc- 
tion," and  if  the  good  advice  therein  given  is  followed,  water  mains 
may  be  laid  to  withstand  from  100  to  150  pounds  pressure  with  very 
little  risk  of  failure. 
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DISCUSSION, 

Prof.  Galbraith — We  all  owe  a  great  deal  to  Mr.  Bowman  for  his 
very  clear  paper  on  Water-works  Construction.  It  is  not  often  that 
we  have  opportunities  for  hearing  how  works,  in  ordinary  towns  of  a 
few  thousand  inhabitants,  are  conducted.  The  principal  information 
that  we  have,  I  suppose,  is  of  the  water-works  in  very  large  cities,  and 
engineers  in  Canadafind  details  given  there  which  are  practically  of  very 
little  use  to  them.  I  think  papers  such  as  the  one  that  Mr.  Bowman  has 
read  will  prove  of  a  great  deal  of  interest.  I  only  hope  that  every  engi- 
neer in  charge  of  works  of  the  same  kind  will  make  up  his  mind  to  give  a 
description  of  how  the  work  is  actually  done.  In  connection  with 
fire  streams  there  is  a  series  of  papers  now  being  printed  in  the  Sani- 
tary Engineer  giving  the  results  of  very  careful  experiments  on  differ- 
ent qualities  of  hose,  and  I  think  they  are  all  the  same  size,  nominally 
2h  in.  hose,  and  on  the  effect  of  different  nozzles.  I  am  awaiting  with 
a  great  deal  of  interest  the  next  paper  on  this  subject.  So  far  only  a 
general  description  of  results  has  been  given,  but  it  is  such  to  make 
the  paper  of  a  great  deal  of  interest  to  water-works  engineers.  I  may, 
perhaps,  describe  the  experiments.  They  are  performed  by  the  en- 
gineer, Mr.  Neeman  ;  I  forget  the  place.  The  experiments  were  made 
with  nozzles  ranging  from  i  in.  to  if  ins.,  both  smooth  and  ring,  with 
different  brands  of  2^-in.  hose.  When  he  came  to  caliper  the  hose, 
with  the  fire  stream  running,  he  found  that  they  varied  a  good  deal  in 
cross  section,  that  some  hose  were  practically  2f  ins.  and  others  less 
than  2^  ins,  which  made  a  great  deal  of  difference  in  the  discharge. 
He  also  found  that  there  was  as  much  as  40  per  cent,  difference  in 
the  discharge,  depending  on  the  inside  nature  of  the  hose,  the  sizes 
being  the  same.  Smooth,  solid  rubber  hose  gave  a  discharge  practi- 
cally of  about  40  per  cent,  greater  than  the  opposite  extreme,  cotton 
hose  with  slight  rubber  lining.  The  difference  caused  by  these  seemed 
something  remarkable.  On  the  other  hand  the  difference  due  to 
nozzles  was  extremely  small.  His  conclusion  was,  if  you  had  taken 
the  ordinary  lengths  and  sizes,  provided  the  inside  was  a  fair  work- 
ing, smooth  finish  without  any  extreme  care  being  spent  upon  it,  that 
the  discharge  of  the  different  nozzles  with  the  same  bore  was  practi- 
cally very  much  the  same.  The  way  that  was  settled  was  this :  it 
was  important  to  separate  the  influence  of  the  nozzle  from  the  influ- 
ence of  the  nozzle,  and  for  that  purpose  a  coupling  was  arranged  by 
which  a  pressure  gauge  could  be  attached  immediately  at  the  base  of 
the  nozzle,  so  that  when  a  certain  pressure  was  shown  by  that  pres- 
sure gauge,  one  nozzle  could  be  said  to  be  under  the  same  conditions 
as  the  other,  and  simply  the  amount  of  water  that  passed  per  minute 
had  to  be  measured.  Arrangements  were  made  to  measure  this  water 
exactly,  and  the  discharge  of  the  different  nozzles,  under  the  same 
pressure,  was  found  simply  to  depend  on  their  diameter  in  the  bore  at 
the  end.  The  discharge  from  ring  is  slightly  less  than  from  smooth 
nozzles. 

He  also  said  he  was  inclined  to  think  that  the  Ellis  tables — which, 
I  think,  are  the  only  tables  we  have — were  too  small  by  a  certain  per- 
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centage  ;  that  really  the  amount  of  water  used  was  somewhat  greater 
than  shown  by  the  table  engineers  have  used,  and  if  that  is  true,  I 
think,  of  course,  these  experiments  will  be  of  great  interest  to  water- 
works engineers.  He  proposes  to  use  the  nozzle  itself  as  a  water 
meter.  He  found  the  results  so  constant  for  the  purpose  of  measur- 
ing the  discharge  of  steam  pumps,  that  he  considered  a  nozzle  suffi- 
cient, and  the  method  that  he  proposes  being  applied  is  this  :  near 
the  engineer's  room  there  was  to  be  a  reservoir  connected  by  pipes 
with  the  force  pipe  of  the  pump,  and  on  one  face  of  the  reservoir  there 
were  two  couphngs  arranged  for  the  direct  attachment  of  these  nozzles 
without  any  hose  at  all,  and  pressure  gauges  were  to  be  attached  to 
this  reservoir,  and  when  the  pump  was  discharged  the  pressure 
gauges  could  be  read,  and  the  pump  made  to  increase  its  discharge 
or  vary  the  discharge,  until  the  pressures  shown  on  the  reservoir 
were  nearly  those  for  which  the  discharge  of  the  nozzle  had  been  de- 
termined ;  and  simply  the  calibre  of  the  nozzle  should  be  noted,  the 
time  of  the  discharge  and  the  pressure.  From  this  data,  he  consid- 
ered, that  a  more  accurate  measurement  of  the  water  discharged  by 
the  pumps  could  be  made  than  by  almost  any  other  way.  Now,  we 
take  the  nominal  discharge  of  a  pump  calculated  from  the  bore  of  the 
cylinder  and  the  stroke  of  the  piston  and  consider  that,  with  some 
arbitrary,  allowance  as  the  discharge  of  the^jump.  Now,  if  this  thing 
can  be  actually  carried  out,  one  can  see  that  it  would  settle  this  un- 
certain quantity  called  the  "slip."  In  some  water-works  there  is  a 
chance  to  measure  the  slip.  For  instance,  in  the  Toronto  Water- 
works there  is  almost  no  possibility  of  measuring  it,  and  an  arrange- 
ment of  that  kind,  I  think,  would  be  most  useful. 

Mr.  Bowman — One  part  ol  that  paper  might  be  criticized,  in  view 
of  what  has  happened  in  the  last  few  weeks,  and  that  is  advocating 
for  the  residence  portion  of  a  town  a  pressure  not  greater  than  40  lbs. 
I  saw  by  the  papers  that  during  the  late  destructive  fire  in  our  Pro- 
vincial University,  that  the  pressure  in  that  neighbourhood  was  sup- 
posed to  be  about  45  lbs.  That  is  more  than  I  judge  necessary  for  a 
town,  although  we  see  the  failure  of  the  water- works  to  cope  with  that 
fire.  It  was  not  due  so  much  to  the  low  pressure  as  the  distance 
which  the  hydrants  were  placed  from  the  building.  On  the  way  to 
the  meeting  I  called  at  one  of  the  fire  stations  here,  and  found  that 
during  that  fire  hydrants  instead  of  having  one  length  of  hose 
attached  to  them  were  forced  to  carry  three,  and  the  length  of  the 
hose  required  was  very  great — 400  and  500,  and,  I  suppose,  600  feet. 
The  nozzles  they  have  here  are  adjustable,  from  1^  in.  to  i  in.,  and  the 
firemen  required  to  adjust  their  nozzles  down  as  small  as  they  could 
to  get  any  height  of  stream.  With  45  lbs.  pressure  and  100  feet  of 
hose  we  get  a  stream  75  feet  in  the  air.  With  200  feet  of  hose  it  would 
only  throw  it  66  feet  in  the  air.  With  300  feet  of  hose  it  only  threw 
it  58  feet  in  the  air,  and  with  400  feet  of  hose  about  50  feet  in  the  air. 
It  goes  down  very  rapidly.  Also,  1,000  feet  of  hose,  with  an  inch 
nozzle,  would  throw  only  30  feet  in  the  air.  So  that  the  trouble  was 
not  so  much  the  pressure  as  the  long  distance  the  hose  lines  had  to  be 
carried.     If  there  had  been  hydrants  enough  so  that  onl}^  300  feet  of 
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hose  were  required,  they  would  get  streams  from  50  feet  to  60  feet  in 
the  air,  which,  if  they  got  into  the  building  with  them,  would  be  ample. 
For  a  building  like  the  University  it  is  not  sufficient  to  have  hydrants 
placed  around  to  protect  from  fire.  One  of  the  best  methods  of  fire 
protection  in  connection  with  a  system  of  water- works  is  to  have  the 
place  protected  by  automatic  sprinklers  throughout  the  building. 
They  are  used  particularly  in  cotton  mills  and  woollen  factories,  and 
so  on.  They  have  a  system  of  piping  throughout  the  factory,  and 
every  eight  feet  there  is  one  automatic  sprinkler  which  is  capable  of 
discharging  20  gallons  or  upward  per  minute.  They  will  begin  to  dis- 
charge if  a  fire  occurs  underneath  them  by  the  melting  of  a  very  sen- 
sitive alloy.  This  alloy  can  be  set  to  go  off  at  a  temperature  of  150 
degrees  Fahrenheit,  and  either  puts  the  fire  out  or  holds  it  in  check 
until  larger  streams  can  be  brought  to  bear  on  it.  In  case  of  a  large 
library,  the  building  being  fireproof  would  not  prevent  the  library 
burning,  unless  some  such  means  as  this  were  used. 

Mr.  Stewart — Are  these  automatic  sprinklers  used  in  the  city  and 
tested  here  ? 

Mr.  Bowman — I  think  the  Massey  Works  and  the  Mail  Building 
are  protected  by  them. 

Mr.  Stewart — I  saw  them  in  Rat  Portage,  and  I  believe  they  work 
satisfactorily  there. 

Mr.  Dickson — They  have  them  in  Rathbun's  mill  at  Deseronto, 
and  in  the  dry  lumber  rooms  they  found  a  fire  had  been  started  and 
was  put  out  by  these  sprinklers. 

Mr.  Stewart — Do  you  consider  one  engine  sufficient,  or  whether  it 
would  not  be  likely  to  get  out  of  order  and  require  two  engines  ? 

Mr.  Bowman — Yes  ;  two  would  be  preferred.  No  machinery  is 
such  but  it  will  get  out  of  order  for  a  couple  of  days.  One  boiler 
would  be  sufficient  for  one  pump.  There  is  not  so  much  danger  of 
that  getting  out  of  order. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.^ 
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By  G.  B.  ABREY,  P.L.S.,  A.M.  Can.  Soc,  C.E. 


In  choosing  the  subject  under  the  above  title,  I  would  say  that 
my  little  experience  and  study  have  led  me  to  believe  that  too  many 
ot  the  loads  and  stresses  that  all  structures  actually  have  to  sustain, 
are  ignored  or  thought  to  be  covered  by  the  convenient  terms,  "  factor 
of  safety,"  "  good  and  bad  practice,"  etc.  It  is  perfectly  certain 
that  all  structures  subject  to  variable  loading  and  conditions 
have  to  sustain  stresses  not  estimated  for  in  the  original  design. 
Some  of  these  unprovided  for  stresses  depending  upon  many 
circumstances  may  appear  in  unlooked  for  and  aggravated  quan- 
tity. Except  under  one  or  two  headings  which  are  treated  here 
more  fully,  I  will  only  call  attention  to  some  others  of  the  more 
prominent,  and  not  attempt  to  follow  them  to  details. 

Impact. — If  a  weight  or  load  be  applied  suddenly  or  fall  from  a 
height,  it  will  move  with  a  velocity  in  coming  in  contact  with  a  body 
and  produce  the  effects  of  impact  on  that  body.  When  a  body  in 
motion  strikes  another  body  a  mutual  action  takes  place,  consisting 
of  a  pair  of  equal  and  opposite  forces,  and  acting  on  the  striking  body, 
the  other,  on  the  body  struck.  Changes  of  figure  and  dimensions,  or 
strains,  are  produced  in  both  bodies  because  of  the  stress  applied  to 
them.  The  simplest  case,  and  the  only  one  here  considered,  is  when  the 
impact  is  direct — take  for  example  a  pile  being  driven  by  the  action 
of  a  falling  weight. 

If  R  be  the  resistance  which  the  pile  offers  to  being  driven  or  is 
the  load  which  would,  resting  on  the  pile,  just  cause  it  to  commence  to 
sink,  and  if  W  be  the  falling  weight  from  a  height  //  and  x  the  space 
through  which  the  pile  sinks  in  consequence  of  the  blow,  then  the 
mutual  action  between  the  pile  and  the  weight  consists  of  a  pair  of 
equal  and  opposite  forces,  R. 

The  whole  height  through  which  the  weight  falls  is  h  +  x,  and 
the  space  through  which  the  resistance  is  overcome  is  x;  therefore,  by 
equating  energy  exerted  and  work  done,  we  have  W  {h  +  x)  =  r  x. 
This  question  shows  that  the  force  of  the  blow  measured  by  the  space 
the  pile  is  driven  is  proportional  to  its  energy. 

We  have  assumed  that  the  whole  energy  of  the  blow  is  consumed 
in  driving  the  pile ;  though  always  there  will  be  some  used  in  causing 
vibrations  and  damage  to  the  head  of  the  pile. 

As  the  pile  is  driven  deeper,  its  resistance  increases  and  ultimately 
becomes  equal  to  the  crushing  stress  of  the  material ;    then  it  will  not 
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sink  further  and  the  whole  energy  of  the  blow  is  wasted  in  crushing. 
If  the  striking  body  is  of  such  material  that  it  may  also  be  dam- 
aged or  crushed,  the  energy  of  the  blow  would  be  expended  in 
damaging  both  bodies,  so  that  we  may  write  down  as  general  question 
of  impact : 

Energy  of  blow  =  work  done  in  overcoming  resistance  to  move- 
ment of  body  struck,  -i-  work  done  in  internal  changes  of  striking 
body,  +  work  done  in  internal  changes  in  body  struck  ;  and  of  these 
three  terms  the  most  important  will  depend  on  the  relative  magni- 
tude of  the  resistance  to  movement  and  the  crushing  stress  of  the 
materials  of  the  two  bodies,  so  that  as  the  body  struck  offers  great 
resistance  to  motion,  the  damage  to  the  one  or  both  of  the  bodies 
becomes  correspondingly  great. 

Let  us  apply  the  equation  to  the  case  of  impact  on  perfectly  elastic 
materials.  Suppose  a  structure  or  piece  of  material  of  any  kind 
resting  on  fixed  supports  and  struck  by  a  body  harder  than  itself,  so 
that  we  may  neglect  all  changes  in  the  striking  body,  we  will  also 
neglect  all  vibrations  of  the  nature  of  sound  produced  in  both  bodies 
which  would  consume  some  energy,  so  that  the  whole  energy  of  the 
blow  is  considered  expended  in  straining  the  piece  of  material  or 
structure  struck. 

Now,  the  effect  of  impact  is  to  produce  a  mutualaction  S,  repre- 
senting a  force  applied  to  the  structure  at  some  definite  point,  and 
the  structure  suffers  deformation,  and  the  point  of  application  moves 
through  a  space  x.  The  resistance  to  deformation  is  proportional  to 
X,  because  the  limit  of  elasticity  is  not  reached  ;  it  therefore  com- 
mences by  being  zero,  and  increases  gradually  till  the  velocity  of  the 
striking  body  is  wholly  destroyed, 

The  mean  value  oi  R  is  half  its  maximum  value.  During  the  first 
part  of  the  period  of  impact,  the  mutual  action  S  is  greater  than  the 
resistance,  and  during  the  second  part  less  ;  but  when  the  maximum 
strain  has  been  produced  the  mean  value  during  the  whole  time 
must  be  exactly  equal  to  the  main  resistance  ;  the  weight  and  the 
structure  being  momentarily  at  rest.  The  strained  structure  will 
immediately,  in  virtue  of  its  elasticity,  commence  to  return  to  its 
original  form,  but  for  the  moment  a  strain  was  produced,  which  is  a 
measure  of  the  eftect  of  the  blow  and  which  must  not  exceed  the 
power  of  endurance  of  the  material. 

Let,  now,  R  =  the  maximum  resistance  and  let  the  blow  consist  in 
the  falling  of  a  weight  W  through  a  height  h,  above  its  first  contact 
with  the  structure,  then  h  -i-  ;ir  is  the  whole  height  fallen  throuerh,  and 

Wh 

it  follows  that  W  (h  +  x)  =  ^  J?  x,  and  x  =  -r-^ — .. 

^R-  W 

The  resistance  R  may  also  be  described  as  the  "  equivalent  steady 
load,"  being  the  load  which,  if  gradually  applied  at  the  point  of 
impact,  would  produce  the  same  stress  and  strain  which  the  structure 
actually  experiences. 

We  most  conveniently  compare  it  with  W  by  supposing  that  we 
know  the  deflection  8,  which  the  structure  would  experience  if  the 
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striking   weight    W  were  applied   as  a   steady  load  at  the  point  of 

X        R 
impact.     We  then  have  x-=  -jjy-;   substituting  the  value  of  :*:  we  get 

R- jiR      2lt 

Let  the  height  h  be  n  times  the  deflection  8,  then  solving  the  quad- 
ratic, the  positive  root  of  which  ]s  R  =  W  {i  +  J  i  n  +  i),  thus 
showing  how  the  effect  of  a  load  is  multiplied  by  impact. 

A  particular  case  of  the  foregoing  is 
when  h  =  0  then  R  =  2  W,  so  that  if  a 
load  W  is  suddenly  applied  to  a  per- 
fectly elastic  body  from  rest  (not  as  a 
blow)  it  will  produce  a  pressure  just 
twice  the  weight.  This  is  a  very  im- 
portant case. 

If  a  long  elastic  string  be  fastened 
at  A ,  say,  and  if  a  gradually  increasing 
weight  be  applied,  the  string  will  stretch 
and  the  weight  descend  ;  now  let  the 
weight  required  to  produce  any  given 
extension  be  represented  by  the  ordinate 
of  the  sloping  line,  B^NN^.  (See  figure). 
Next,  instead  of  applying  the  load 
gradually  let    W,  represented  by  BoM^ 

£  I }>^ \M  be  applied  suddenly,  the  string  will  of 

course  stretch  and  the  weight  descend  ; 
when  it  has  reached  B  the  tension  of 
tne  string  pulling  upwards,  represented 
by  BN,   will   be   less    than    W   acting 

B    S<\ A-^'  downwards;   also  in  the  descent  B^Bi 

an  amount  of  energy  has  been  exerted 
by  VV,  represented  by  the  area  or  the 
rectangle  B^MqMB.  At  the  same  time 
the  work  done  in  stretching  the  string  is 
represented  by  the  area  of  the  triangle 
B^NB,  and  the  excess  of  energy  exerted 
over  work  done,  has  given  velocity  to 
the  descending  weight  and  is  stored  as 
kinetic  energy  in  W.  On  reaching  B, 
the  tension  of  the  string  is  just  equal 
to  the  weight,  but  the  stretching  goes  on  ;  the  weight  has  its 
greatest  velocity,  which  corresponds  to  kinetic  energy  shown  by 
triangle  B^M^M^.  Now  any  further  extension  causes  the  upward 
pull  of  the  string  to  be  greater  than  W,  yet  W  goes  on  descending 
until  the  energy  it  has  exerted  is  balanced  by  the  work  done  in 
stretching  the  string ;  then  its  kinetic  energy  will  be  exhausted 
and  W  will  be  brought  to  rest.  This  will  occur  when  the  area 
of  triangle  B^N^B  =  that  of  rectangle  B^M^M-.B^,  that  is  when  ^2^2 
=  2  B.M^_  or  B^Bo  =  2  B^Bj^.  So  that  the  tension  of  the  string, 
caused  by  the  sudden  application  of  the  load,  is  twice  that  due  to  the 
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same  load  steadily  applied.  The  string  will  not  remain  extended  so 
much  as  Bf^B^,  for  now  the  upward  pull  of  the  string  exceeds  W  and 
will  cause  it  to  rise  again  ;  on  reaching  B^  it  will  have  the  same 
velocity  upwards  that  it  had  downwards  on  first  reaching  B^.  This 
will  carry  it  up  to  B^^,  when  it  will  again  fall,  and  so  on.  Practically 
the  internal  friction,  due  to  imperfect  elasticity  and  air  resistance, 
will  soon  absorb  the  energy  and  bring  W  to  rest  at  B^.  For  the 
purposes  of  this  paper  it  is  not  necessary  to  consider  the  case  of 
impact  from  high  velocities.  In  such  cases  the  inertia  of  the  struc- 
ture becomes  a  factor,  and  the  energy  of  W  is  largely  expended  in 
damaging  the  part  struck  and  not  the  whole  expended  in  straining  the 
structure.  In  the  case  of  vibrating  loads,  synchionism  comes  into 
action.  From  the  illustration  of  the  elastic  string  and  figure  above, 
suppose  in  the  first  instance  W  at  rest,  then  the  corresponding  exten- 
sion (8)  is  B(^^  and  W  is  at  B^.  Next  imagine  W  suddenly  and  verti- 
call)'  raised,  it  will  oscillate  about  B^,  as  a  mean  position.  In  any 
position  B,  the  tension,  is  represented  by  BN  and  W  by  BM,  so  that 
NM  is  the  unbalanced  force  which  draws  W  downwards  when  it  is 
above  B,  and  upwards  when  below.  Now  NM  is  proportional  to  BB^ 
and  W  therefore  moves  under  a  force  always  proportional  to  its 
distance  from  B^.     This  is  a  simple  harmonic  motion.     Now  the  time 


of  a  double  vibration  of  the  weight  is  given  by  equation  t  = 


being  the  same  as  that  of  the  small  oscillations  of  a  pendulum  of 
length  B(yBi.  It  is  dependent  only  on  the  elasticity  of  the  string  and 
the  magnitude  of  W  and  not  on  the  extent  of  the  vibration.  The 
vibrations  of  any  structure  may  be  distinguished  into  general  and 
loccJ,  or  into  those  of  the  whole  and  those  of  its  parts.  Next,  sup- 
pose W  oscillating  about  B^  and  let  B  be  its  extreme  upward  position. 
At  the  instant  when  W  is  at  B ;  imagine  a  small  downward  force,  P 
applied,  the  effect  will  be  that  W  descends  to  a  position  B^  before 
coming  to  rest.  Such  that  B^B.^  will  be  greater  than  BB^,  instead  of 
being  equal  as  would  otherwise  be  the  case.  Then  suppose  i' removed, 
W  will  rise  to  a  point  as  much  above  B  as  B^B^  is  greater  than  BB^. 
Again,  suppose  P  applied,  then  W  will  descend  below  B^_  and  this  pro- 
cess may  be  continued  indefinitely.  So  it  would  appear  that  a  load  P, 
however  small,  applied  and  removed  at  intervals  corresponding  to  the 
natural  period  of  vibration  of  the  weight,  will  produce  a  vibration  of 
continually  increasing  extent,  and  indefinitely  augmenting  the  tension 
of  the  string  until  it  breaks.  If  P  be  applied  as  before  at  B,  but 
removed  and  replaced  at  a  different  interval,  the  vibration  will  still 
augment  at  first  but  will  be  limited  and  will  be  followed  by  a  dimin- 
ution, etc.,  indefinitely.  In  actual  structures  the  circumstances  are 
much  more  complex  and  calculations  difficult,  but  the  principles  are 
right.  Whenever  a  load  on  a  structure  fluctuates  the  stress  caused  is 
greater  than  that  calculated  for  its  maximum  and  the  stress  is  greater 
the  more  nearly  the  period  of  fluctuation  approaches  the  period  of 
vibration  of  the  structure  or  the  part  of  it  aflected.  For  the  portion 
on  impact,  I  would  refer  to  "  Cotterell's  Applied  Mechanics."     Much 
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of  what  is  here  written  is  compiled  and  extracted  from  that  excellent 
treatise  on  the  subjects  it  treats  of. 

Initial  Tension. — Most  of  the  smaller  members  of  a  truss  requires  to 
be  screwed  up  to  an  extent  regulated  by  theory.  This  stress  is  called 
initial  tension.  In  small  rods  and  braces,  this  stress  is  a  large  factor 
or  proportion  and  should  never  be  neglected.  I  would  refer  to  Wad- 
dell's  valuable  treatise  on  bridges  for  information  and  tables  relatmg 
to  these  strains. 

Reversion  of  Stresses. — Girders  of  the  triangular  or  Warren  type, 
the  web  members  of  which  are  subject  to  change  of  stress  from  ten- 
sion to  pressure,  or  vice  verse  from  movmg  load.  These  changes  may 
be  more  or  less  sudden,  and  approximate  to  nearly  twice  that 
estimated  for  the  movable  portion  of  the  load. 

Inertia. — The  slowness  of  a  structure  or  its  parts  to  come  into 
action  always  adds  to  the  stress  in  practice.  I  mean  that  a  part  of  a 
member  may  have  to  sustain  a  sudden  application  of  a  load,  while  the 
drag  or  inertia  of  the  whole  takes  time  to  adjust  itself  into  action. 
This  is,  perhaps,  a  special  case  of  impact  from  imperfect  elasticity. 
(See  Impact  in  another  place.) 

Stress  from  Traction. — An  engine  in  starting  a  tram  often  exerts  its 
full  power,  as  will  be  observed,  by  the  slipping  of  the  drivers  on  the 
rails.  The  weight  of  the  engine  on  its  drivers  may  be,  say  40  tons, 
so  that  if  the  coefficient  of  friction  be  1-5  of  w  the  traction  of  a  loco- 
motive would  be  eight  tons.  This  force  would  be  exerted  horizontally 
on  the  rail  or  support  of  the  drivers.  Suppose  any  bridge  (sheet  2^) :  Let 
the  engine  stand  at  I  with  a  train  attached  to  the  right,  off  the  bridge, 
in  starting  forward  a  pull  of  eight  tons  would  be  exerted  on  the  chords, 
I  io  A,  either  causing  motion  to  the  whole  structure,  or  resisted  by  the 
friction  or  fastenings  at  the  support  A .  If  the  engine  were  to  back 
up,  the  stress  would  be  at  m  to  B.  In  the  case  of  light  bridges, 
motion  should  be  provided  for,  and  in  all  cases  the  extra  stress  should 
not  be  neglected.  In  a  design  like  the  one  here,  no  portion  would  be 
affected  except  the  lower  chord  and  its  fastenings.  In  the  recriprocal 
diagram  for  full  load  and  maximum  stresses,  the  portion  x  shows  the 
extra  stress  and  amounts  to  from  37%  to  14%  additional  in  the 
panels  on  the  lower  chord.  In  small  bridges  the  extra  stresses  from 
this  source  became  a  large  factor. 

(Drawings  referred  not  published.) 

Temperature. — In  calling  attention  to  extra  strains  from  temper- 
ature, I  would  again  refer  to  the  bow  string,  described  in  my  other 
paper,  as  a  particular  example.  One  end  of  this  bridge  is  secured  by 
bolts  to  its  support.  The  other  end  rests  on  round  iron  rods  on  top  of 
the  bed  plate.  These  rods  were,  no  doubt,  originally  intended  to  ease 
the  friction  caused  by  expansion  from  change  of  temperature.  At  the 
time  I  examined  the  bridge,  none  of  these  rollers  were  in  a  position 
to  do  service.  They  lay  diagonally  at  all  angles  to  the  line  of  bridge 
and  were  embedded  in  sand,  etc.,  accumulated  on  the  bed  plate.    The 
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bridge  has,  therefore,  either  to  slide  on  the  iron  support  oc  sway  the 
pier  backwards  and  forwards.  If  the  latter,  then  the  shorter  end  span 
would  have  to  slide.  Suppose  the  pier  to  be  immovable  and  the 
bridge  to  slide,  suppose  it  expands  equally  and  symmetrically  and 
does  not  suffer  deformation,  therefore  the  extra  horizontal  com- 
ponent of  pressure  on  top  chord  from  rise  of  temperature  is  : 

dead  load      24.82 

coef.  F  X  2       6x2  ' 

and  the  extra  tension  stress  on  bottom  chord,  from  fall  of  temper- 
ature is  the  same,  or  in  this  case  they  amount  to  2.6%  on  the  chords. 
(See  sheet  11 — not  published  in  proceedings.)  All  examples  may  not 
be  as  bad  as  this  one  selected,  but  it  instructs  caution  in  design  and 
the  extra  is  seldom  a  cipher  in  amount. 

Compound  Stresses. — Some  members  of  a  structure,  such  as  cross 
beams  in  the  floor  system,  which  are  designed  chiefly  to  resist  bend- 
ing action,  are  usually  subjected  to  other  stresses  as  pressure 
members  to  the  floor  truss  carrying  the  vibrations  and  wind  loads  to 
the  abutments.  The  extra  stresses  in  these  in  some  parts  of  a  struc- 
ture may  be  great  and  must  be  estimated  for. 

Workmanship  and  Details. — Workmanship  is  never  theoretically 
perfect,  and  when  it  is  bad,  we  cannot  estimate  for  the  defects.  The 
workmanship  and  details  are  perhaps  the  most  important  factor  in  the 
structure.  The  calculation  of  stresses  and  resistances  of  details  and 
connections  are  tedious  and  sometimes  not  practicable  ;  when  bad 
workmanship,  etc.,  enters  as  a  factor,  the  process  is  much  compli- 
cated.    I  will  only  suggest  a  few  imperfections  : — 

A  member  may  be  cut  too  long  or  too  short  and  forced  home. 

Threads  of  screws  and  nuts  not  properly  cut  or  fitted. 

A  weld  not  perfect  or  complete. 

Abutting  joints  not  planed  to  fit  or  at  the  true  angle. 

Pins  and  eyes  ill-fitting;  eyes  not  at  right  angles  to  stresses,  nor  in 
the  axes  of  bars. 

Rivet  holes  not  opposite,  or  bored,  or  punched  true. 

Rivetted  connections  of  members  not  true  and  causing  bending 
action  in  pressure  members  where  perhaps  the  intention  was  to  fix 
the  ends. 

Want  of  homogeniety  and  imperfections  in  materials. 

Factor  of  Safety. — After  all  stresses  are  tabulated,  some  factor  of 
safety  is  assumed  for  the  material  to  cover  all  deficencies  and  ignorance. 
Usually  permanent  and  movable  loads  are  added  together  and  a  fac- 
tor of  safety  taken  for  their  sum,  making  no  distinction  between  the 
two  parts  of  the  load.  Now  evidently  this  is  not  good  practice  ;  a 
much  larger  factor  should  be  taken  to  cover  the  movable  load  than 
for  the  steady  load,  and  as  these  two  components  enter  in  all  proper- 
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tions,  the  factor  of  safety  should  be  apphed  separately  and  before  the 
stresses  are  added.  Of  course  every  foreseen  stress  should  be  esti- 
mated carefully  and  allowed  for  before  filling  in  the  sections  of  the 
members.  The  working  load  proper  for  the  material,  if  not  well 
understood,  should  be  ascertained  by  careful  experiments.  I  am  aware 
of  the  many  shortcomings  of  this  essay  and  that  a  practical  bridge 
engineer  would  have  handled  the  subject  so  much  better  than  you 
now  find  it.  Some  mole  hills  may  have  grown  to  mountains  and 
some  mountains  may  be  reduced  to  mole  hills,  perhaps,  and  some 
large  hills  may  have  been  passed  unseen.  Still  I  hope  some  hint  may 
have  been  thrown  out  or  idea  suggested  that  will  serve  a  useful 
purpose. 


^zpFEHsriDiix:. 

BIOGRAPHICAL  SKETCH 

OF 

THE  LATE  COLONEL  CHEWETT, 


Colonel  Chewett,  whose  portrait  we  have  selected  to  accompany 
this  year's  proceedings  of  our  Society,  was  one  of  the  Surveyor 
Generals  of  Upper  Canada.  .  Our  engraving  was  made  from  a  minia- 
ture on  ivory,  by  Hoppner  Meyer,  and  appears  to  be  exquisitely 
painted.  We  are  assured  by  the  family  that  the  likeness  is  good,  and 
when  one  considers  that  the  old  gentleman  was  past  ninety  when  he 
sat  for  his  portrait,  we  are  struck  with  the  remarkable  freshness  of 
his  complexion  and  the  abundance  of  his  hair,  though  in  this  latter 
the  appearance  is  deceptive,  for  Mr.  Chewett  wore  his  hair  in  powder 
on  all  occasions  of  state  or  ceremony,  the  survival  of  a  fashion 
prevalent  in  his  early  days.  Our  illustration,  therefore,  presents  Mr. 
Chewett  younger  looking  than  one  would  expect,  yet  at  ninety  years 
he  was  really  both  healthy  and  active,  was  always  an  early  riser, 
and  in  summer  took  a  "  constitutional  "  on  the  pathway  before  his 
house  every  day  the  weather  permitted. 

We  propose  in  our  sketch  of  Mr.  Chewett 's  life  to  note  only  a  few 
prominent  events  and  confine  ourselves  in  the  main  to  extracts  from 
a  private  journal,  for  the  years  1792-3,  in  the  possession  of  his  family, 
in  which  he  dwells  almost  wholly  on  professional  matters,  and  there- 
fore cannot  be  otherwise  than  interesting  to  the  members  of  our 
Association. 

Mr.  Chewett,  born  in  London  on  the  21st  December,  1753,  was 
educated  as  a  hydrographical  engineer  for  the  East  India  Company's 
service.  He  received  his  appointment  to  an  East  Indiaman  towards 
the  close  of  1770,  but  shortly  before  sailing  he  was  taken  with 
small-pox,  and  his  place  supplied  by  another.  On  his  recovery,  rather 
than  wait  for  another  ship,  which  in  those  days  were  few  and  very  far 
between,  he  embarked  on  a  small  vessel  bound  for  Quebec,  where  he 
arrived  in  1771  and  commenced  the  practice  of  his  profession. 

On  the  2oth  May,  1774,  a  little  past  the  age  of  twenty,  he  was 
taken   into  the   office  of  the   Surveyor   General  of  the  Province  of 
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Quebec,  and  afterwards  served  in  the  Quebec  militia  from  the  latter 
end  of  September,  1775,  to  the  6th  May,  1776,  during  which  time  the 
place  was  besieged  by  the  rebellious  Americans.  The  siege  was  put 
an  end  to  on  the  latter  date  by  the  arrival  of  His  Majesty's  ship  of 
war,  Isis,  and  the  Surprise,  frigate,  under  the  command  of  Sir  Charles 
Douglass,  having  on  board  the  flank  companies  of  the  29th  Regiment, 
commanded  by  Lord  Petersham.  During  the  siege  Mr.  Chewett  was 
employed,  by  order  of  His  Excellency,  Captain-General  Carleton, 
Governor  of  Quebec  *  (there  being  no  Engineer  in  the  Province,  and 
the  Surveyor-General,  Major  Holland,  being  with  the  army  at  New 
York),  under  the  direction  of  the  Deputy  Survej^or-General,  the 
Hon.  John  Collins,  in  surveying  the  fortifications  surrounding  the 
city,  and  in  determining  the  distance  of  the  rebel  batteries,  whenever 
and  wherever  erected.  After  the  defeat  of  the  Americans,  Mr. 
Chewett  was  appointed  acting  Paymaster  of  Works  for  the  posts  of 
St.  John,  Isle  aux  Noix,-  and  their  dependencies  on  Lake  Champlain  ; 
to  the  Engineers,  Quarter  Master  General  and  Naval  Departments, 
and  remained  in  these  appointments  until  1783,  when  he  was  recalled 
by  Lieutenant-Governor  Hamilton  to  Quebec  and  again  placed  in  the 
Surveyor-General's  Department. 

In  1786,  Mr.  Chewett  was  sent  by  the  Surveyor-General,  Major 
Holl?nd,  to  take  charge  of  the  district  of  Lunenburg,  formerly  the 
eastern  Townships  of  Upper  Canada,  and  now  comprising  the 
easternmost  counties  of  Ontario.  Here  he  was  employed  for  several 
years  surveying  and  laying  out  lands  for  the  disbanded  troops  and 
loyalists. 

Mr.  Chewett  married  in  1791,  but  before  doing  so  he  wrote  the  fol- 
lowing letter  to  his  friend,  the  Hon.  John  Collins,  to  procure  him  a 
marriage  license,  and  which  the  writer  discovered  some  years  ago  in 
the  office  of  the  Crown  Lands  Department  in  Toronto,  where, 
no  doubt,  it  still  remains.  It  is  a  curiosity,  and  will  bear  analyzing ; 
there  is  a  bashfulness  about  it  that  seeks  to  conceal  love  by  represent- 
ing expediency ,  and  a  titnidity  lest  his  superior  should  think  that  at  his 
age  (37)  he  might  be  guilty  of  a  folly.  One  can  hardly  help  thinking 
that  were  he  not  obliged  to  send  so  far  (Quebec)  for  the  license,  and  to  a 

*  General  Carleton  arrived  at  Quebec  in  November,  1775,  from  Montreal,  by 
the  assistance  of  Mr.  Bouchette,  the  master  of  a  small  vessel,  who  was  afterwards 
made  a  Provincial  Navy  Captain  for  this  service.  General  Carleton,  at  Quebec, 
issued  a  proclamation  that  all  who  were  desirous  of  leaving  the  country  from 
national  feeling  were  at  liberty  to  do  so.  Very  few  availed  themselves  of  the 
permission,  the  French-Canadians  preferring  to  remain  in  the  city,  and  those 
occupying  St.  Rocque  and  St.  John's  suburbs  said  if  arms  were  given  them  they 
would  come  in  and  defend  the  city.  The  Americans  attacked  on  the  31st  Decem- 
ber, and  these  Canadians  fled,  leaving  their  arms  in  the  hands  of  the  Americans. 
The  suburbs  were  then  burned,  by  order  of  General  Carleton.  In  May,  1776, 
volunteers  were  required  to  act  against  Montreal,  then  in  the  hands  of  the  Ameri- 
cans— only  one  volunteered  from  Quebec.  A  Canadian,  however,  named  Haygeau, 
of  St.  Thomas,  redeemed  his  countrymen's  want  of  pluck  by  bringing  forward  over 
two  hundred  from  his  place  of  residence.  He  afterwards  became  a  priest,  and  died 
a  bishop. 
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friend,  who  happened  to  be  the  Chief  of  his  Department,  he  would 
have  been  less  embarrassed.     However,  here  is  the  letter  : — 

"Cornwall,  22nd  April,  1791. 

"  Dear  Sir, — Having  found  out  a  girl  whom  I  mean  to  make  a 
partner  for  life,  and  without  which  it  is  impossible  to  exist  in  this 
settlement,  having  no  settled  place  to  retire  to  after  the  fatigues  of  a 
survey,  or  take  care  of  the  little  property  I  have  (this,  I  hope  you 
will  not  think  unreasonable  at  the  time  of  life  I  am  come  to,  as  it  does 
not  proceed  from  motives  of  folly,  but  of  a  mature  and  deliberate 
consideration),  I  therefore  must  pray  you  as  my  friend,  to  obtain  a 
license  for  me  and  Isabella  McDonell  (she  is  of  the  family  of  Major 
Archibald  McDonell,  of  the  Long  Sault),  to  be  sent  by  the  first 
opportunity  ;  and  in  doing  so  you  will  oblige  an  old  servant  who  is> 
with  the  greatest  respect, 

Dear  Sir, 

Your  most  obedient,  humble  servant, 

"  W.  Chewett. 
"  The  Honourable  John  Collins,  Esq." 

We  have  no  means  of  fixing  the  date  of  his  marriage,  but  his 
first  son  was  born  on  the  20th  May,  1792. 

In  the  autumn  of  1791,  Lieutenant-Governor  Simcoe,  the  first 
Governor  of  the  new  Province  of  Upper  Canada,  arrived  at  Quebec, 
when  Mr.  Chewett  was  recommended  to  him  to  take  charge  of  the 
Surveys  Department  of  the  upper  country.  Governor  Simcoe  accept- 
ing the  recomendation,  Mr.  Chewett  was  ordered  to  report  at  Quebec, 
and  we  will  now  confine  ourselves  chiefly  to  extracts  from  his 
journal,  which  is  the  one  he  carried  in  his  pocket,  and  consists  of 
rough  notes  made,  for  the  most  part,  daily,  often  in  pencil,  and  from 
which  he  must  have  made  up  his  regular  journals,  some  of  which  are 
to  be  found  in  the  Crown  Lands  Department.  It  commences  on 
23rd  December,  1791.  From  that  date  until  the  25th  January, 
1792,  he  was  engaged  in  making  plans  of  the  District  of  Lunenburg 
for  the  Surveyor-General's  office,  and  on  the  26th  he  notes  : 
"  Employed  making  into  letters  the  certificates  for  the  family  and 
bounty  land  for  the  Township  Osnabruck,  sent  up  in  the  summer,  1790, 
as  the  people  did  not  attend  to  receive  them  agreeable  to  the  adver- 
tisement of  the  3rd  February,  1701,"  and  afterwards  engaged  on  plans 
for  Williamsburg,  Charlottenburg,  and  "  of  the  present  situation  of 
Cornwall  for  the  Board." 

"5th  February,  1792. — Writing  to  the  Deputy  Surveyor-General 
and  making  up  my  account  current,  as  there  is  a  mistake  in  the  one 
sent  to  Mr.  Frobisher,  and  packing  up  a  plan  of  Cornwall  of  the 
original  proprietors. 
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"  6th. — Making  a  plan  of  Cornwall,"  this  work  and  "  strengthen- 
ing the  lines  on  the  several  plans  of  the  Grand  River  in  order  to 
reduce  to  the  standard  scale  of  the  district,"'  occupied  his  time  till 
the  27th. 

"  27th. — Set  out  from  the  Grand  Remous  and  arrived  at  Charlot- 
tenburg  (probably  Glengary  House,  or  the  mouth  of  the  Riviere  aux 
Raisins). 

"  28th. — Set  out  from  Charlottenburg  and  arrived  at  the  Cedars. 

"  29th. — Set  out  from  the  Cedars  and  arrived  at  Lachine. 

"  30th. —  Set  out  from  Lachine  and  arrived  at  Montreal." 

We  call  the  reader's  attention  to  the  date  of  his  arrival  in  Montreal,. 
30th  February — 1792  being  Leap  Year,  he  must  have  arrived  on  the 
29th.  He  probably  started  on  the  26th,  not  the  27th.  It  would  be 
interesting  to  see  if  has  copied  this  error  into  his  official  journal 
in  the  Crown  Lands  Department.  He  remained  in  Montreal  on  the 
I  St  March,  and  on  the 

"  2nd. — Set  out  from  Montreal  and  arrived  at  Berthier. 

"  3rd. — Set  out  from  Berthier  and  arrived  at  Point  du  Lac. 

"  4th, — Set  out  from  Point  du  Lac  and  arrived  at  St.  Anns. 

"  5th. — Set  out  from  St.  Anns  and  arrived  at  Point  aux  Trembles. 

"  6th. — Set  out  from  Point  aux  Trembles  and  arrived  at  Quebec. 
Waited  on  Governor  Simcoe — promised  employment — presented  him 
my  plans — very  well  received — engaged  to  dine  with  him  the  next 
day."  He  appears  to  have  been  in  attendance  upon  Governor  Simcoe 
till  the  i8th,  when  he  "  waited  on  Governor  Clark,  when  I  am 
informed  there  is  a  requisition  from  Governor  Simcoe  to  the  Surveyor- 
General's  office  for  my  departure. 

"  19th  March. — The  Surveyor-General  has  sent  Governor  Simcoe's 
requisition  to  Governor  Clark  to  know  how  he  is  to  act. 

"  20th. — Governor  Clark's  answer  is  that  smce  the  separation  of 
the  Province  he  does  not  conceive  there  can  be  any  outfit  from  his 
Government,  therefore  Mr.  Surveyor-General  says  he  can  give  no 
orders.  But  the  Surveyor  and  Deputy  Surveyor- General  have  given 
me  the  strongest  recommendation  as  the  most  proper  person  to  carry 
the  business  into  execution.     So  far,  so  good. 

"2ist. — Waited  on  Governor  Simcoe — delivered  him  the  plans — 
but  upon  entering  into  conversation,  he  was  pleased  to  say  he  had 
dropped  the  idea  of  carrymg  on  the  survey  until  he  took  possession 
of  his  Government,  when  he  should  have  everything  at  his  command. 
Requested  by  him  to  copy  all  the  instructions  relative  to  settling  the 
Upper  Country — buy  a  book  for  the  same  and  charge  to  the  Surveyor- 
General."  He  was  engaged  in  this  work  until  the  end  of  the  month. 
On  the 

"  25. — Waited  on  Governor  Simcoe,  and  he  requested  me  to  lend 
him  a  copying  glass.  He  desired  me  to  enquire  of  Major  Holland  in 
what  manner  and  in  what  quantity  the  lots  of  land  were  given  in  the 
Town  of  New  Johnstown,  now  called  Cornwall.  Went  to  the  levee 
of  Governor  Clark. 

"  26th. — Carried  the  copying  glass  to  Governor  Simcoe,  He  was 
not  visible. 
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"  27th, — Applied  to  Major  Holland  agreeable  to  the  order  of 
Governor  Simcoe  to  know  in  what  manner  the  town  lots  were  given 
awa\-  in  New  Johnstown,  now  Cornwall,  and  he  says  there  was  no 
settled  mode  of  locating  them,  'twas  optional  with  the  Surveyor- 
General,  therefore  Major  Gray's  ipse  dixit  does  correspond  with  Major 
Holland's. 

"  ist  April,  1792. — Waited  on  Mr.  Dunn  relative  to  £100  6s  \d 
currency  that  Mr.  Frobisher  refused  to  pay  me.  Mr.  Dunn  said  that 
Mr.  Collins  ought  to  pay  me  for  the  balance  commg,  as  well  as  for 
my  drafts  (plans  ?).  Attended  the  levee.  Employed  bringing  up  my 
journal.  Mr.  Robert  Coffin  returned  from  his  survey,  having  made  as  far 
as  Cap  la  Magdelaine,  the  ice  broke  up  at  Three  Rivers,  consequently 
impassable.  There  should  have  been  a  provisional  order  for  survey- 
ing by  land. 

"  2nd. — Employed  copying  instructions  to  the  several  surveyors. 
Dined  with  His  Excellency,  Governor  Simcoe."  From  this  date  until 
the  15th  he  was  engaged  in  copying  instructions. 

"  15th. — Waited  on  Governor  Simcoe.  He  wishes  me  to  go  off  as 
soon  as  possible,  and  I  am  to  enter  into  his  pay  from  the  loth  April 
at  the  same  pay  I  usually  had,  with  permission,  when  not  employed 
for  Government,  to  work  for  the  public.  He  wishes  to  have  the  plan 
of  the  River  Rideau  by  Mr.  French. 

"  i8th  and  19th. — Employed  making  up  my  account  to  the  loth 
April. 

"  20th. — Employed  copying  Mr.  French's  sketch  of  the  Rivers 
Rideau  and  Petite  Nation. 

"  2ist.  —  Carried  the  plans  from  the  Surveyor-General's  office  to 
Governor  Simcoe,  with  a  receipt  for  the  same.  Dined  with  Governor 
Simcoe.  He  wishes  to  have  the  plan  of  Cornwall  in  its  present 
situation  ;  the  plan  of  Kingston  in  its  present  situation  ;  the  harbor 
of  Cataraqui  and  surroundings  and  Mr.  Kotte's  survey  from  the  8th 
or  the  Township  of  Elizabethtown  with  the  Thousand  Islands. 

"  22. — Breakfasted  with  Governor  Simcoe  and  received  from  him 
Point  Henry  Frederick  in  order  to  have  a  title  put  to  it.  Also 
the  Town  of  Toronto  to  know  whether  it  has  ever  been  laid  out,  and 
a  letter  to  Major  Holland  upon  business.  Went  to  Major  Hol- 
land's lodgings,  but  he  is  in  the  country. 

"  23rd. — Made  a  demand  for  the  following  plans : — The  plan  of 
Cornwall  in  its  present  situation.  Answer. — Not  in  the  office.  The 
plan  of  Kingston.  Answer. — Not  in  the  office.  The  plan  of  Cat- 
araqui Harbor  and  its  surrounding.  Answer. — Not  in  the  office. 
Mr.  Kottes  survey  of  the  Mille  Isles  to  be  copied.  Messrs.  De  Pen- 
eur  and  Pennoyer's  plans  on  the  River  Rideau.  Answer. — Not  come 
to  hand. 

"  24th. — Reported  them  to  Governor  Simcoe. 

"  26th. — Waited  on  Governor  Simcoe  with  Major  Holland.  Gov- 
ernor Simcoe  wishes  to  have  the  plans  authenticated.  Major  Holland 
requests  to  have  the  box  and  plans  sent  back. 

"  27th. — Went  to  Governor  Simcoe  and  brought  back  the  plans 
and  began  their  examination."    He  was  employed  at  this  work  and  in 
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writing  letters  until  the  loth  of  May.  On  the  6th  he  records  as  an 
event : — "  This  morning  left  Quebec,  the  Recovery,  Capt.  Forester,  in 
which  went  Mr.  Toosey  and  family," — (for  England.) 

"  loth  May. —  Governor  Simcoecame  to  the  office  about  i^  o'clock 
p.m.  and  requested  to  have  the  plans  as  he  should  send  off  his  bag- 
gage next  morning.     At  6  p.m.  carried  him  the  plans 

"  nth. — Employed  writing  letters  and  instructions  into  a  book  for 
Governor  Simcoe. 

"  I2th, — Ordered  before  a  committee  of  Council  with  the  several 
surveyors  now  at  Quebec  in  order  to  give  in  an  estimate  of  the  num- 
ber of  days  it  would  require  to  run  the  out-lines  of  a  Township  of  ten 
miles  square  on  a  river,  and  gave  the  following,  viz  : 

"  Running  the  front  on  a  river Days  15 

"       one  side  line "  10 

"       one  rear  line "  10 

"  Returning  to  the  first  station  m  order  to  finish  the 

closing  line "  i 

"  For  the  closing  line "  10 

"  Allowance  for  bad  weather  and  other  casualties  . .  "14 

Total  days 57 

"  I   Surveyor,  10/  per  diem , 10/ 

"  2  Chain  Bearers,  2/     "     each 4./ 

"  8  Axe  Men,  is.  6d.  each 12/ 

"  Provisions  for  the  party  to  be  allowed  the  same  as  the  Deputy 
Surveyor -General  was  allowed,  is.  3d.  per  day  for  each  man.  Imple- 
ments : — 

"  6  New  England  axes. 

"  4  Tommy-hawks. 

"  I   Oil  cloth. 

"  I   Batteau  or  Canoe,  and  all  the  contingencies  to  be  sworn  to. 

"  13th. — Waited  on  Governor  Simcoe,  and  he  desired  me  to  copy 
Mr.  Gale's  remarks  on  the  District  of  Lunenburg,  and  to  obtain  from 
Mr.  Collins  his  treaty  with  the  Mississaga  Indians.  In  consequence 
of  which  waited  on  Mr.  Collins  and  he  promised  to  give  it  me.  Went 
to  the  levee  of  Governor  Clark.' 

Until  the  19th  he  was  employed  copying  orders,  on  the 

"  igth. — Copying  a  reference  to  a  plan  for  Governor  Simcoe,  who 
came  to  the  office  and  signified  that  I  must  leave  Quebec  on  Monday. 
Mr.  Collins  promised  to  settle  with  me  in  the  afternoon,  but  put  it  off 
until  after  levee  on  Sunday. 

"  20th. — Breakfasted  with  Governor  Simcoe  and  told  him  Mr. 
Collins  was  to  settle  with  me  after  the  levee.  Waited  on  Mr.  Collins, 
who  put  it  off  until  9  o'clock  a.m.  on  Monday,  as  he  must  have  refer- 
ence to  the  council  books  and  to  the  account  current  book  in  the 
office.     Packed  up  my  little  baggage  ready  for  departure.      Dined 
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with  Governor  Simcoe,  and  after  dinner  received  my  instructions  and 
an  order  on  Capt.  McGill,  Acting  Receiver-General,  for  ;^30  stg. 

"  2ist. — Waited  on  Governor  Simcoe  and  received  tw^o  letters,  one 
for  Sir  John  Johnson,  and  another  addressed  to  Capt.  Duncan  and 
Capt.  Munro.  Waited  on  Mr.  Collins  to  settle  my  account,  which 
took  us  from  10  a.m.  until  2  p.m.  Waited  on  Governor  Simcoe  with 
Dft.,  but  he  was  not  at  home.  Waited  again  at  3  p.m.  He  seemed 
very  much  displeased.  Went  with  him  to  Mr.  Secretary  Coffin — not 
to  be  found.  About  half-past  i  p.m.  a  boat  upset  in  the  river,  in 
which  were  fourteen  people.  The  Cure  of  Quebec,  two  ladies  and  all 
the  rest  were  drowned.     Went  to  the  play. 

"  22nd.— Waited  on  Mr.  Coffin  with  Mr.  Collins  and  obtained  a 
letter  of  credit  for  my  balance.  Finished  the  whole  of  my  business  at 
I  p.m.  Waiting  for  Mr.  Angus  McDonell.  He  came  in  the  evening 
after  the  tide  had  turned  and  going  down,  so  that  it  was  impossible 
to  go  off,  and  I  am  therefore  forced  to  delay  my  departure  until 
the  morning.  At  9  p.m.  went  to  bed  in  order  to  be  ready  for 
departure. 

"  23rd. — Rose  at  ^^  a.m.  Called  up  Mr.  Angus  McDonell.  Got 
our  baggage  on  board.  Breakfasted  at  6  a.m.  Paid  my  account. 
Set  out  at  7^  a.m.  and  arrived  at  Sillery  at  8^  a.m.  It  being  the  turn 
of  the  tide  the  boat  got  on  ground.  Took  out  its  load  and  launched 
her  into  the  water.  Made  up  a  square  sail  of  a  cotton  main  sail. 
Waiting  for  the  turn  of  flood.  At  six  p.m.,  Mr.  Angus  McDonell 
having  all  his  chemical  apparatus  on  board,  embarked  and  made 
Cap  Rouge  at  8  p.m.,  the  wind  being  from  the  S.W^.  very  strong 
against  us. 

"  24th. —  At  6  a.m.  Left  Cap  Rouge,  the  wind  from  the  S.W. 
against  us  and  arrived  at  10^  a.m.  at  Pt.  des  Ecureuils.  Waiting  for 
the  turn  of  the  tide.  At  7^  p.m.  the  tide  turning.  W^e  embarked  at 
Lotbiniere,  opposite  to  Deschambault,  at  10^  p.m. 

"  25th. — At  7^  a.m.  the  tide  and  the  wind  coming  about  from  the 
N.E.,  got  under  weigh  and  came  opposite  Grandines'  Church.  Very 
squally  with  thunder  and  lightnmg.  When  about  three  miles  further 
Mr.  Angus  McDonell  was  very  much  panic  struck,  let  go  the 
halyard,  broached  too  the  boat  and  frightened  the  crew,  who  lay  on 
their  oars  and  all  I  and  Mr.  Grant  could  say — we  telling  them  there 
was  no  danger,  which  in  fact  there  was  not — they  would  not  row  a 
stroke  and  we  drifted  to  Grandines.  When  about  100  yards  from  the 
shore  he  was  in  so  great  a  fright  that  he  attempted  to  get  out  of  the 
boat,  and  when  I  asked  him  what  he  was  about  to  do,  he  said  he  did 
not  think  there  was  so  much  water  at  the  place.  We  arrived  at  io|^ 
p.m.  and  lay  up  the  boat  as  snug  as  it  was  possible. 

"  26th. — Went  down  to  the  boat  and  found  her  full  of  water,  which 
the  people,  by  their  negligence,  had  left  last  night,  although  ordered 
to  bale  her.  I  severely  reprimanded  them,  and  one  of  them  took  it 
into  his  head  to  desert.  Mr.  McDonell  went  after  him.  At  10  a.m. 
Mr.  McDonell  not  returned,  the  tide  making  very  fast  and  I  am  afraid 
if  he  does  not  come  soon  that  we  shall  lose  it.  At  11  a.m.  Mr.  Mc- 
Donell returned   with   the  deserter  and  sat  down  to  breakfast.     The 
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wind  continuing  strong,  we  determined  to  reach  Three  Rivers.  When 
we  were  abreast  of  Cap  la  Magdelaine,  McDonell,  seeing  the  church 
and  one  house,  wanted  to  go  in,  let  go  the  sail  and  made  the  people 
take  to  their  oars,  and  as  the  boat  came  to  the  shore  made  a  leap  and 
ran  as  if  the  devil  was  after  him,  not  waiting  to  secure  his  own  bag- 
gage. The  boat  immediately  filled,  and  Mr.  Grant  and  myself  did 
what  we  could  to  those  articles  that  belonged  to  ourselves.  When 
the  business  was  over  we  found  him  (McDonell)  sitting  by  a  fire,  and 
said  he  could  not  endure  the  cold. 

"  27th. — A  vessel  from  London  passed  Cap  la  Magdelaine  at  3 
p.m.  Another  ship  from  London  at  6  p.m.  We  got  out  our  boat, 
bilged  and  broken  to  pieces.  We  endeavoured  to  stop  the  leak,  but 
could  not,  and  forced  to  send  over  to  Three  Rivers  for  pitch  and 
oakum,  and  to  get  a  carpenter. 

"  28th. — Employed  the  carpenter  examining  and  repairing  her, 
which  detained  us  until  4  p.m.  Embarked  and  made  a  little  river 
about  half  a  league  beyond  Three  Rivers  at  6^  p.m.  The  wind  being 
from  the  S.W.  so  strong  that  we  could  not  proceed  further. 

"  2gth. — At  6^  a.m.  left  the  little  river,  the  wind  strong  from  the 
S.\\'.  Came  to  Point  du  Lac,  and  there  came  to  an  anchor  in  order 
to  see  if  the  wind  would  change  or  abate,  but  it  grew  more  violent 
and  we  were  obliged  to  return  to  the  place  we  set  out  from.  At  6  p.m. 
Bouillard  deserted  the  second  time. 

"  30th. — Embarked  again  at  6  a.m.  and  made  Machiche,  the  wind 
being  ver}-  strong  against  us  from  the  S.W.;  but  we  could  not  get 
into  the  river,  and  so  we  were  forced  to  anchor  off  the  point  exposed 
to  the  whole  of  the  lake. 

"  31st. — At  4  a.m.,  the  weather  being  calm,  got  under  way  and 
stood  through  the  lake  in  hopes  of  the  wind  freshening.  When  about 
three  miles  above  River  du  Loup  the  wind  came  from  the  S.W.  so 
strong  that  we  were  forced  to  stand  in  for  River  du  Loup,  which  we 
made  with  much  difficulty  at  2  p.m.  At  6  p.m.,  the  wind  coming  from 
north,  we  made  the  entrance  of  Chenal  du  Nord  at  10  p.m. 

"  ist  June,  1792. — At  6  a.m.  embarked.  Light  wind  from  theN.E. 
and  S.  At  II  a.m.  the  wind  failed.  i\t  8  p.m.  made  the  upper  end 
of  the  Seigniory  of  La  Valtrie. 

"  2nd.  —  Embarked  at  6  a.m.,  the  wind  variable  from  N.E.,  N.  and 
S.     Made  Montreal  about  4^  p.m. 

"  3rd. — Sunday.  No  business  to  be  done.  Waited  on  Sir  John 
Johnson. 

"4th. — Waited  on  Sir  John  Johnson.  The  letter  not  ready.  Em- 
ployed packing  up  my  little  baggage.     Waiting  for  my  provision. 

"  5th. — Waiting  for  Sir  John  Johnson's  letter. 

"  6th. — Set  off  for  Lachine  and  arrived  in  the  evening. 

"  7th. — At  I  p.m.  left  Lachine  and  arrived  at  the  Cascades  at  8 
p.m.     Very  rainy. 

"  8th. — At  4I  a.m.  left  the  Cascades  and  arrived  within  about  one 
league  and  a  half  of  Coteau  du  Lac  at  g  p.m. 

"  9th. — 5I  a.m.  departed,  and  arrived  at  the  mouth  of  the  Riviere 
aux  Raisins  at  g^  p.m.,  the  wind  being  against  us  all  the  time. 
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"  loth. — Sunday.  6  a.m.  left  the  Riviere  aux  Raisins,  and  arrived 
at  Cornwall  at  9  p.m.;  the  wind  being  against  us  all  the  fore  part  of 
the  day. 

"  nth. — Set  out  from  Cornwall  at  6  a.m.,  and  arrived  at  the  head 
of  the  Long  Sault  at  9  p.m.  We  found  very  much  difficulty  in  get- 
ting up  the  Long  Sault. 

"  1 2th. — Left  the  Long  Sault,  and  arrived  at  Grand  Remous  at 
10  a.m.  Breakfasted.  Employed  unloading  the  boat  and  searching 
for  the  leak.  Found  it  in  her  bottom.  Exchanged  the  batteau.  Put 
the  provision  again  on  board.  Employed  packing  up  my  little  neces- 
saries for  campaign,  and  settling  my  little  family  affairs.  At  9  p.m. 
Mr.  McDonell  not  yet  arrived.  A  report  is  spread  that  a  Mr.  Mc- 
Donell  was  drowned  this  evening.  Sent  off  my  servant  with  a  horse 
to  enquire  after  him. 

"  1 2th. — At  4  p.m.  servant  not  returned.  Employed  packing  up 
the  remainmg  part  of  my  little  necessaries. 

"  13th. — At  lo  a.m.  Mr.  McDonell  returned.  At  3  p.m.  part  of 
Governor  Simcoe's  corps  came  too  and  made  a  halt,  commanded  by 
Capt.  Shaw.     Obliged  to  wait  this  afternoon  for  my  servant. 

"  14th. — At  I  p.m.  set  off,  and  made  Capt.  Munro's  at  9  p.m.  De- 
livered my  letters. 

"  15th. — At  6  a.m.  left  Capt.  Munro's,  and  made  Campbell's  at  the 
Town  of  Johnstown  at  8  p.m. 

"  i6th. — At  6  a.m.  left  Campbell's,  and  made  Airs"  at  7  p.m. 

"  17th. — Left  Airs'  at  5  a.m.,  and  made  the  middle  of  the  nth 
township  at  7  p.m. 

'•  i8th. — Departed  at  5  a.m.,  and  made  Kingston  at  7  p.m. 

"  19th. — This  day  one  of  my  servants  refused  to  go  any  further, 
and  the  commanding  officer  interfered  in  his  behalf,  in  consequence 
of  which  I  was  forced  to  let  him  remain,  althought  he  was  £1.  10.  cy. 
in  my  debt.  Waited  to  get  another  man  in  his  place,  and  to  lay  in  a 
little  stock  for  our  voyage. 

"  20th. — 6  a.m.  left  Kingston,  and  arrived  at  Lieut.  Parrott's  at 
7  p.m. 

"  2ist. — 6  a.m.  left  Parrott's,  and  arrived  at  the  Green  Point  at 
7  p.m. 

"  22nd. — At  6  a.m.  left  the  Green  Point,  and  arrived  at  Crisdall's 
and  informed  Capt.  Meyers — to  whom  I  had  a  letter  from  the  inter- 
preter at  Kingston,  in  order  to  find  me  an  Indian  (?  guide  or  interpre- 
ter).    Two  miles  below  building  a  sawmill. 

"  23rd. — At  6  a.m.  set  off  for  Capt.  Meyers",  who  informed  me  the 
person  whom  he  wished  to  go  with  me  was  at  the  Appanne  Mills 
{?  Napanee),  but  was  hourly  expected.  Employed  getting  an  Indian 
who  knew  the  Salt  Springs,  and  a  Scotch  lad  who  speaks  Indian  as 
an  interpreter. 

"  24th. — Employed  as  yesterday.  At  12  m.  left  Capt.  Meyers'  and 
arrived  at  the  head  of  the  bay,  waiting  for  the  person  whom  he  wishes 
to  go  with  me.     Employed  grinding  axes. 

"  25th. — Employed  grinding  and  making  helves  for  our  axes, 
securing  our  baggage,  laying  up  our  boat,  getting  a  canoe  for  the  ex- 
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pedition.  This  evening  arrived  Capt.  Meyers  and  informed  me  that 
Mr.  Blacker  would  arrive  in  the  morning. 

"  26th. — Mr.  Blacker  arrived,  and  after  having  spoken  concerning 
the  springs  on  the  Trent,  he  informed  me  that  he  saw  Mr.  Jones,  sur- 
veyor for  Niagara,  who  informed  him  that  he  has  a  salt  spring  at  the 
head  of  Lake  Ontario  which  produced  a  large  quantity  of  salt.  A 
salt  spring  being  a  mineral  water,  consequently,  as  a  mineral,  therefore 
cannot  belong  to  Mr.  Jones,  and  so  ought  to  be  inspected.  At  i  p.m. 
set  out  from  the  mouth  of  the  River  Saggettewedguam,  and  arrived  at 

6  p.m.  about  four  miles  from  its  confluence.  On  the  east  side  the  land 
m  general  is  high — that  is  to  say,  from  10  to  20  feet  ;  on  the  west  side 
low,  and  on  both  but  indifferent  and  stony  land.     Encamped  about 

7  p.m.  Rainy  weather  all  the  evening.  The  water  very  strong  from 
its  mouth,  so  that  the  Indians  are  forced  to  get  out  of  the  canoe  and 
lead  it  all  the  way  except  about  a  mile  from  its  mouth. 

"  27th. — Departed  from  our  encampment  about  6  a.m.,  and  arrived 
at  the  head  of  the  first  rapid  at  3  p.m.  and  dined  at  3^  p.m.  Set  out 
for  the  head  of  the  second  rapid  and  arrived  at  7^  p.m.  and  encamped. 
The  land  on  the  north  side  appears  tolerably  good,  except  in  some 
few  places  above  the  head  of  the  first  rapid,  and  that  on  the  south  side 
for  about  five  or  six  miles ;  the  rest  appears  to  be  low  and  swarripy. 

"  28th. — At  7  a.m.  set  out  for  the  spring. 

"  2gth. — Blazed  the  track  all  the  way  from  about  four  miles  and  a 
half.  The  first  part,  for  about  a  mile,  is  very  swampy.  Arrived  at 
the  spring  about  g  a.m.,  and  upon  examination  found  it  to  be  a  pool 
of  about  2^  ft.  in  diameter,  with  no  run  from  it,  strongly  impregnated 
with  sulphur.  Smell  and  taste  nearly  like  to  a  solution  of  gunpowder, 
which  induced  me  to  believe  it  had  been  some  imposition  of  the  In- 
dians, but  Mr.  McDonell  and  myself,  after  having  with  our  kettles 
taken  out  all  the  water  and  dug  down  to  a  clay  and  gravel  bottom, 
the  water  rose  from  about  10  a.m.  to  10  a.m.  the  next  morning  the 
same  height,  very  clear,  and  about  the  same  quality. 

"  30th. — At  lo  a.m.  began  the  operation  of  examining  and  weighing 
the  water,  after  which  Mr.  McDonell  filled  two  kettles  for  boiling. 
Employed  the  people  digging  with  axes  and  shovels  we  had  made,  and 
dug  down  about  five  feet  and  about  four  feet  in  diameter  and  the  spring 
made  no  more  water.  At  5  p.m.  it  began  to  rain,  and  rained  hard  all 
the  night. 

"  ist  July,  1792.— At  10  a.m.  Mr.  McDonell,  having  finished  his 
operations,  we  packed  our  baggage  and  McDonell  went  across  the 
"  carrying  "  in  order  to  go  down  in  the  canoe,  and  I  remained,  waiting 
for  the  people  to  return,  to  go  across  the  woods  to  the  mouth  ot  the 
Saggettewedguam,  as  one  canoe  could  only  take  three  people  and  the 
baggage.  One  was  a  person  who  acted  as  interpreter,  a  John  Mcin- 
tosh, and  the  other  a  son  of  Capt.  Meyers,  who  knew  the  greatest  part 
of  the  country,  and  who  volunteered  the  journey.  At  2  p.m.  the 
people  returned  and  we  set  off",  and  made  8  miles  and  at  7  p.m.  en- 
camped. 

"  2nd. — At  6  a.m.  set  off",  and  came  to  the  hills  of  Lake  Ontario  at 
10  a.m.,  about  five  miles  west  from  the  head  of  the  Bay  of  Quinte,  in 


THE   LATE   COLONEL   CHEWETT.  Ill 

order,  as  the  Indian  said,  to  avoid  the  swamps,  and  at  2  p.m.  arrived 
at  the  mouth  of  the  Saggettewedguam.  Mr.  McDonell  arrived  at 
noon  with  canoe.  So  soon  as  the  people  had  dined,  sent  them  for  the 
batteau.  We  are  informed  by  some  other  Indians  there  is  another 
spring.  Sent  for  the  chief,  who  says  it  only  runs  in  the  winter,  but 
that  he  must  have  a  bottle  of  rum  this  evenmg.  His  whole  aim  seems 
to  be  for  the  bottle  of  rum.  He  has  now  trumped  up  another  stor)', 
that  he  knows  of  another  which  he  has  seen  while  hunting ;  that  it  is 
about  a  yard  in  diameter,  boils  up  and  runs,  but  that  a  person  may 
drink  the  water  of  it.  That  salt  has  never  been  made  of  it,  and  that 
the  spring  or  mud  hole  we  were  at  is  the  onl}'-  place  where  salt  has 
been  made,  consequently,  it  certainly  must  be  the  spot  to  which  we 
were  directed,  as  it  corresponds  perfectly  in  regard  to  the  situation, 
but  not  to  the  quantities  of  salt  that  has  been  made  there.  As  no  per- 
son in  the  country  ever  having  seen  above  a  few  ounces,  and  exactly 
of  the  same  taste  with  that  McDonell  made.  Another  thing  that 
makes  it  appear  to  be  the  place,  we  found  at  our  encampment  the 
trees  blazed  all  around  at  the  foot  of  a  high  hill  on  the  east,  and  the 
spatulas  with  which  they  had  stirred  the  salt ;  also  a  scum  they  had 
thrown  off,  like  unto  that  which  McDonell  had  from  clarification  with 
eggs,  both  in  taste  and  smell. 

"  3rd. — McDonell  employed  asking  several  questions  of  the  chief, 
but  his  answers  tend  to  the  same  purport  of  last  evening — that  is  to 
say,  the  bottle  of  rum.  Returned  the  interpreter  to  his  master,  and 
made  every  acknowledgment  in  our  power  for  his  politeness. 

"  4th. — At  6  a.m.  set  off  from  the  Saggettewedguam,  and  made  Capt, 
A.  McDonell's  on  the  Presque  Isle  de  Quinte  at  11  p.m. 

"  5th. — At  6  a.m.  set  out  from  Capt.  A.  McDonell's,  and  arrived 
at  Kingston  at  8|-  p.m. 

"  6th. — Ordered  by  the  Major  of  Brigade  to  wait  on  the  Governor 
at  10  a.m.  The  Governor  gone  to  visit  the  Mills  and  did  not  return 
until  2  p.m.  Waited  on  him  and  gave  our  remarks  concerning  our 
journey  to  the  Salt  Springs.  Mr.  McDonell  neglected  to  make  out 
his  report.  Ordered  by  the  Governor  to  wait  on  him  at  8  a.m.  on  the 
morrow,  as  also  Mr.  McDonell. 

"  7th. — Waited  on  the  Governor  at  the  hour  appointed,  but  Mr. 
McDonell  did  not  attend.  Ordered  to  call  again  at  10  a.m.,  and  to 
bring  Mr.  Aitkin  along  with  me.  Attended.  Employed  labelling  and 
sorting  plans. 

"  8th. — The  Governor  was  sworn  in  at  10  a  m.  Ordered  by  him  lo 
attend  at  7  a.m.  on  the  morrow. 

"  gth. — Attended  at  the  hour  appointed.  Employed  in  labelling 
plans  and  answering  several  questions  with  regard  to  the  Surveyor- 
General's  Department,  in  regard  to  dividing  the  districts.  Ordered  to 
enquire  whether  the  settlement  of  the  District  of  Nassau  was  numerous. 
Ordered  to  attend  early,  that  is  to  say,  at  7  a.m.  on  the  morrow. 
Agreeable  to  the  order  of  enquiry,  applied  to  Mr.  Secord,  who  is  a 
young  man  of  about  twenty,  and  the  only  person  in  the  place  who 
knows.     He  says  the  settlement  in  general  is  full  of  inhabitants  from 
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the  Chippeway  Creek  to  the  head  of  Lake  Ontario,  and  in  many  places 
from  ten  to  twelve  miles  in  the  rear. 

"  loth,  7  a.m. — Repeated  the  information  I  had  received  to  the 
Governor  Employed  docketing  plans  and  writing  a  list  of  them. 
Ordered  to  enquire  concerning  the  strength  of  the  militia  in  the  Dis- 
tiict  of  Nassau.  Mr.  Wm.  McKay  reports  concerning  the  number  of 
militia  in  the  district  of  Nassau,  and  from  his  having  been  a  military 
man  I  should  think  it  the  best  information  we  can  obtain  on  this  spot, 
.that 

The  ist  Battalion,  from  the  head  of  the  lake 

to  Niagara,  consists  of  about i6o  men. 

The  2nd  Battalion,  from  Niagara  to  the  Chip 

peway  Creek,  consists  of  about    200    " 

The  3rd  Battalion,  from  the  Chippeway  Creek 

to  Long  Point,  consists  of  about    200    " 

Total 560  men. 

"  He  says  the  above-mentioned  number  is  near  the  amount  of  the 
muster  of  the  last  year,  and  that  he  does  not  think  they  have  increased 
to  more  than  six  hundred.     Mr.  Jones  arrived  this  evening. 

"  nth,  7  a  m.  — Attended  on  the  Governor.  Employed  in  docket- 
ing and  referring  plans,  and  m  dividing  the  District  of  Lunenburg  and 
Meiklenburg  into  counties. 

"  i2th. — Employed  dividing  the  District  of  Nassau  and  Hesse  into 
-counties,"  and  so  on  at  office  work  until  the  24th,  when  he  left  King- 
ston, and  arrived  at  Gananoque  at  7  p  m. 

"  25th. — At  6  a.m.,  left  Gananoque,  and  arrived  at  the  upper  end 
•of  the  township  of  Augusta.  Made  all  the  interest  I  could  in  the 
behalf  of  Mr  White,  the  Attorney-General,  with  the  principal  people 
of  Elizabethtown.     The  gentlemen  seem  much  to  favour  him. 

"  26th. — At  6  a.m.  left  Augusta,  and  arrived  at  the  Grand  Remous 
at  9  p.m. 

"  27th.^ — Employed  unlading  my  batteau  and.setthng  with  my 
party.  Allowed  them  five  days  to  carry  them  home,  it  being  custom- 
ary." Here,  as  commanded  by  Governor  Simcoe,  he  appears  to  have 
been  busily  engaged  in  making  and  copying  plans,  and  closing  up  his 
work  in  this  part  ot  the  country  before  handing  the  district  over  to  his 
successor,  Mr.  Hugh  McDonell.  He  was  then  to  join  the  Govern- 
ment at  Niagara,  and  take  charge  of  the  surveys  of  Upper  Canada  as 
Surveyor-General.  Closing  up  his  affairs  occupied  a  month,  for  we  read 
that  on  the  28th  August  he  was  "  waiting  the  opportunity  of  batteau  to 
take  him  up  the  river."  On  the  29th  a  "  brigade  of  batteaux  "'passed 
up,  and,  taking  passage,  he  was  landed  in  Kingston  at  midnight  of 
Sunday,   2nd  September,  1792. 

"  3rd. — At  4  p.m.  left  Kingston,  and  arrived  during  the  night 
within  about  fifty  miles  of  Niagara. 

"  4th — -Gentle  breezes,  the  weather  cold.  Came  abreast  of  Nia- 
gara about  noon,  and  lay  off  the  whole  of  the  da}'-  for  want  of  wind. 
About  8  p.m.  came  to  an  anclior,  but  the  wind  changing,  immediately 
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weighed  anchor  again,  and  about  11  p.m.  came  to  alongside  the  wharf 
off  Navy  Hall. 

"  5th. — Waited  on  Major  Littlehales  to  inform  the  Governor  ol  our 
arrival.     The  Governor  too  unwell  to  see  anybody. 

"  6th. —  Waited  on  Major  Littlehales  to  ask  for  a  tent  or  marquee. 
Was  answered,  so  soon  as  the  Governor  was  well  he  would  mention  it 
to  him.,"  Here  the  Governor  was  confined  to  his  bed  with  fever,  and 
supposed  to  be  dangerously  ill.  The  Counsellors  and  members  of  the 
House  of  Assembly  had  arrived,  but  the  House,  on  meeting,  was  pro- 
rogued to  Monday,  the  17th.  In  the  meantime  Mr,  Chewett  appears 
to  have  found  lodgings  in  a  tavern  at  the  rate  of  three  shillings  per 
day,  and  his  servant  at  two  shillings. 

"  17th  September,  1792. — At  i  p.m.  the  Governor  came  to  the 
House  of  Peers  and  made  a  speech  to  the  members  of  both  Houses. 
The  Commons  then  were  ordered  to  return  to  their  House,  to  be 
sworn  in  and  to  choose  a  Speaker."  After  this,  till  the  30th,  Mr. 
Chewett  does  not  seem  to  have  seen  anything  of  the  Governor  or  to 
have  had  anything  to  do  except  to  describe  some  boundaries  of  town- 
ships at  the  request  of  the  Chief  Justice,  in  order  "  to  make  them  into 
patents." 

"  30th  September,  Sunday. — Attended  the  Governor,  who,  after 
speaking  on  various  subjects,  concluded  with  saying  he  had  appointed 
Mr.  David  Smith  Surveyor-General,  and  that  we  must  enter  into  busi- 
ness immediately.  After  the  levee  was  over,  the  Surveyor-General 
was  pleased  to  say  the  Governor  would  appoint  me  Deputy  Surveyor- 
General,  and  requested  that  I  would  attend  him  at  4  p.m.  on  Monday 
to  begin  business."  Mr.  Chewett  was  disappointed.  When  Gover- 
nor Simcoe  arrived  at  Quebec  in  the  autumn  of  1791,  Major  Holland, 
Surveyor-General  of  the  Province  of  Quebec,  proposed  to  Governor 
Simcoe  his  appointment  as  Surveyor-General  of  the  Upper  Province, 
but  on  Mr.  Chewett's  arrival  in  Quebec,  early  in  1792,  Governor  Sim- 
coe candidly  told  him  that  he  could  not  make  the  appointment,  as  it 
had  been  promised  to  Lt.-Col.  Provost,  who  would  not  come  to  the 
country,  but  that  Mr.  Chewett  should  be  the  acting  Surveyor-General. 
How  Mr.  Smith,  a  captain  of  the  5th  Regiment,  in  garrison  at  Fort 
Niagara,  became  Surveyor-General  in  place  of  Colonel  Provost,  is  not 
explained  ;  at  least  there  is  no  record  among  Mr.  Chewett's  papers, 
though  until  this  date  official  documents  were  signed  by  Mr.  Chewett 
as  "  acting  "  Surveyor-General. 

"  ist  October,  1792,  Monday. — Attended  the  Surveyor-General  at 
4  p  m.  No  business  to  be  done,  as  he  had  not  received  instruc- 
tions. 

"  2nd  October. — Ordered  to  the  Governor  at  Navy  Hall  relative 
to  a  tract  of  land  prayed  for  by  a  Mr.  Easton.  Ordered  to  write  a 
description  of  the  place.  Complied  with  the  order."  And  after  this 
date  he  appears  to  have  been  busily  engaged  in  office  work  and  attend- 
ing at  Navy  Hall,  etc.,  until  he  records  that  on 

"3rd  November,  1792. — Received  from  Mr.  Smith  fifty  H.  joes^ 
which  Mr.  Smith  received  from  the  Receiver-General,  all  of  them 
light,  and  given  as  full  weight.     I   expostulated    with   the   Receiver- 
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General,  but  he  said  the  merchants  would  give  a  draft  for  them  on 
Montreal. 

"  4th  November. — Dined  with  the  Agricultural  Society  at  the 
Freemasons'  Hall.     Governor  Simcoe  and  his  suite  were  present. 

"  5th. — Left  Niagara  about  10  a.m.,  and 

"  6th. — Arrived  at  Kingston  at  6  p.m. 

"  7th. — Remained  to  settle  my  accounts  with  Mr.  Forsyth."  This 
occupied  him  till  the  gth,  when  he  left  Kingston  at  midday,  and 
arrived  at  midnight  at  No.  10  in  the  township  of  Young. 

"  loth  November. — At  6  a.m  left  the  place  where  we  slept  the  last 
night,  and  arrived  at  the  place  of  my  residence  at  g  p.m."  Here  he 
remained  all  winter,  making  plans  and  schedules  of  pretty  nearly  all  the 
townships  in  the  Eastern  District.  On  the  17th  April,  1793.  he  records: 
"  Packing  my  little  necessaries  for  the  voyage  to  Niagara.  On  the 
1 8th  four  batteaux  arrived  about  half-past  six  in  the  evening,  belong- 
ing  to  Mr.  Frobisher,  but  were  too  much  loaded  to  take  in  passengers." 
He  was  told  that  others  were  following,  and  would  arrive  the  next 
day.  It  was  not  till  the  20th  that  two  belonging  to  Mr.  Glenny  came 
by,  in  which  were  Dr.  Burns  and  Mr,  Bowman,  passengers.  With 
these  gentlemen  he  proceeded  to  Kingston,  and  arrived  on  the  24th. 
Here  he  was  detained  until  the  5th  May  waiting  for  a  fair  wind  to 
enable  the  Mississnga  to  make  a  start.  On  the  5th,  the  wind  being  fair 
for  Niagara,  he  embarked  and  they  weighed  anchor.  It,  however, 
died  away,  so  he  came  ashore  and  returned  to  Kingston.  It  was  not 
vmtil  the  gth  the  Mississaga  got  off  at  6  in  the  morning,  and  they 
arrived  at  Niagara  the  next  day  at  ii  a.m. — not  bad  sailing.  He  now 
records  :  "  The  Governor  and  his  suite  being  gone  to  Toronto,  waited 
on  the  Chief  Justice." 

"  nth  May. — Waited  on  the  Receiver-General. 

"  I2th  May,  Sunday — Waited  on  the  commanding  officer  Major 
Smith. 

"  13th. — Arrived  at  half-past  two  p.m.  His  Excellency  Governor 
Simcoe  from  Toronto. 

''  14th. — This  mornmg  arrived  the  Surveyor-General. 

"  15th. — Waited  on  the  Surveyor-General,  and  received  a  balance 
of  £10  currency,  which  I  paid  to  Mr.  Crooks  on  account  for  Mr. 
Glenny."  From  now  on  he  appears  to  have  been  hard  at  work  upon 
plans,  etc. 

"  31st  May,  Friday. — Both  Houses  being  assembled  at  one  o'clock 
p.m.,  and  on  the  appearance  of  the  Governor  the  garrison  of  Niagara 
fired  a  royal  salute,  a  compliment  to  him  as  the  representative  of  the 
crown.  The  Governor  being  seated,  an  order  was  sent  to  the  Com- 
mons for  their  attendance.  The  passage  to  the  bar  was  so  crowded  they 
could  hardly  come  up  to  it,  owing  to  the  sergeant-at-arms  being  out 
of  the  way.  Methinks  there  should  be  a  pale  to  the  bar  for  the  Com- 
mons to  enter,  in  order  to  be  separate  from  the  populace.  The  Gov- 
ernor was  then  pleased  to  make  a  most  noble  and  gracious  Speech 
from  the  Throne,  which  made  the  heart  of  every  true  Briton  jump  for 
joy 

"  4th  June,  1793. — Being  the  anniversary  of  His  Majesty's  birth- 
day, attended  the  levee,  but  being  dressed  in  boots,  was  told  by  the 
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sentries  that  none  but  military  men  were  thus  admitted.  Returned  in 
order  to  dress  myself  accordingly,  but  was  too  late.  In  the  evening  an 
elegant  ball  and  supper  was  given  for  all  His  Majesty's  loyal  subjects, 
and  the  ladies  made  a  splendid  appearance,  though  not  very  numerous. 
After  supper  a  number  of  loyal  toasts  went  round,  suitable  to  the 
occasion.  The  company  went  to  their  homes  about  2  a.m.  in  great 
good  humour,  and  a  few  of  the  gentlemen  spent  the  evening  all  night  ! 

"  5th  June. — Employed  by  His  Excellency  the  Governor  making  a 
reference  to  a  plan  of  Toronto  by  Joseph  Bouchette."  Shortly  after 
this  date,  Mr.  Chewett  set  out  with  a  surveying  party,  going  up 
the  Niagara  river,  transporting  his  batteau  round  the  falls,  and 
arrived  at  Fort  Erie  on  the  i8th.  From  this  point  he  proceeded 
westward,  and  was  engaged  in  surveying  the  county,  its  shores  and 
harbours,  the  rest  of  the  year. 

Mr.  Chewett  settled  in  Toronto  when  the  Government  was  moved 
from  Niagara,  and  occupied  a  log  house  near  the  north-east  corner  of 
York  and  Wellington  Streets,  afterwards  converted  into  a  root-house 
when  he  built  a  residence  for  his  family  on  Market  Street  (now  Well- 
ington). This  building,  a  little  changed  by  additions,  still  (i8go) 
stands,  the  foundation  of  which  was  laid  in  1799. 

On  the  ist  January,  1800,  Mr.  Chewett  was  appointed  Registrar  of 
the  Surrogate  Court  for  the  Home  District,  and  retained  that  office 
upwards  of  forty  years. 

In  1802  Mr.  Surveyor-General  Smith  retired  and  left  for  England, 
and,  although  Mr.  Chewett  was  promised  the  appointment,  it  was 
found  that  Mr.  Smith  liad  disposed  of  his  office,  together  with  his 
house  and  land  in  the  town  of  York  (Toronto)  to  Mr.  Charles  B. 
Wyatt.  Mr.  Wyatt,  however,  was  suspended  the  same  year  for  hav- 
ing conspired  with  Mr.  Justice  Thorpe  and  others  against  the  Admin- 
istration of  the  Hon  Mr.  President  Grant,  and  Mr.  Chewett  was 
afterwards  appointed  joint  Surveyor-General  with  Mr.  Ridout. 

During  the  American  War  of  1812-14  Col.  Chewett  commanded 
the  3rd  Regiment  of  West  York  Militia,  and  upon  the  reported  landing 
of  the  Americans  near  the  Humber  on  the  night  of  26th  April,  181 3, 
Major-General  Sheaffe  withdrew  his  troops,  believing  he  could 
not  sustain  an  attack,  and  (leaving  instructions  with  Col.  Chewett  and 
Major  Allen,  residents  of  the  town,  to  treat  with  the  American  com- 
mander for  terms,)  retreated  for  Kingston. 

The  next  day,  the  27th,  the  Americans  advanced  on  the  town,  and 
the  Canadians,  seeing  the  capture  of  the  place  inevitable,  blew  up  the 
powder  magazine  to  prevent  its  falling  into  the  hands  of  the  enemy. 
Unexpectedly,  the  force  of  the  explosion  caused  the  stones  and  debris 
of  the  building  to  be  discharged  directly  amongst  the  American 
soldiers  drawn  up  in  the  square  of  the  Fort,  killing  General  Pike 
and  over  two  hundred  American  soldiers.  The  terms  of  capitula- 
tion were  signed  the  same  day,  by  which,  among  other  concessions, 
two  hundred  and  ninety-three  Canadian  militia  were  surrendered 
prisoners  of  war. 

In  1832  Mr.  Chewett  was  permitted  to  retire  on  full  pay,  after  a 
governmental  service  of  over  fifty-eight  years.  The  remaining  period 
of  Mr.  Chewett's  life  was  passed  in  a  quiet,  uneventful  manner.     An 
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ardent  lover  of  his  country  and  a  true  Britisli  subject  he  always  kept 
His  or  Her  Majesty's  birthday,  and  marked  the  occasion  by  loyal 
toasts  at  his  dinner  table  ;  and  we  find  recorded  in  his  journal  for 
1838  (the  Rebellion  year)  :  "  November  19th.— This  morning  came 
Messrs,  Walton  and  Capreol,  under  the  resolutions  adopted  by  the 
Common  Council,  to  visit  all  the  male  inhabitants  of  the  city  of  Toronto 
who  had  not  been  enrolled  for  the  defence  of  the  city,  dated  15th  inst., 
when  they  were  pleased  to  receive  me  as  a  volunteer  for  the  Ward  of 
St.  George — my  own  patron  saint!  "  Mr.  Chewett  was  then  within  a 
month  of  completmg  his  eighty-fifth  year.  After  this  there  was  still 
before  him  nearly  eleven  years — eleven  years  of  healthful,  pleasant  life. 
No  sickness,  pain  or  trouble  that  too  often  renders  the  closing  years  of 
the  aged,  years  of  labour  and  sorrow.  To  the  day  of  his  death  he  was 
up  and  about,  making  notes  of  little  trifles  of  interest  to  himself  alone 
—  one  of  which  was  winding  his  watch,  which  he  daily  did  at  noon. 
On  the  24th  September,  1849,  appears  in  his  own  handwriting  the  last 
words  he  ever  wrote,  "  Wound  up."  Four  hours  and  a  half  after- 
wards he  laid  himself  down  on  his  bed,  dressed  as  he  was,  and  quietly 
fell  asleep  in  death. 
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PREFACE 


To  the  Members  of  the  Association  of  Provincial  Land  Surveyors  of 
Ontario  : 

The  Proceedings  of  the  Association  at  its  Sixth  Annual  Meeting 
are  herewith  presented. 

The  registered  attendance  at  this  meeting  was  in  advance  of  that 
of  last  year,  and  great  interest  was  taken  in  the  subjects  under 
discussion. 

Prominent  among  the  matters  brought  before  the  meeting  were 
"  Affiliation  with  the  Association  of  Dommion  Land  Survej'ors,'  and 
"  Incorporation  of  the  Provincial  Land  Surveyors  of  Ontario."  A 
very  satisfactory  arrangement  was  reached  in  the  Affiliation  question, 
and  definite  steps  were  taken  on  the  subject  of  Incorporation. 

A  careful  perusal  of  the  Papers  and  discussions  will  be  attended 
with  much  interest. 

A  number  of  new  members  have  recently  joined  our  ranks,  and  it 
is  specially  requested  that  all  members  will  endeavour  to  impress 
non-members  with  the  importance  of  the  benefits  to  be  derived  from 
connection  with  the  Association. 

Respectfully  submitted  on  behalf  of  the  Executive  Committee. 

A.  J.   VanNOSTRAND, 

Secretary. 
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Report  of  Secretary-Treasurer. 
Appointment  of  Auditors. 

Afternoon,  2  o'clock. 

President's  Address. 

Report  of  Committee  on  Land  Surveying  and  Question  Drawer, 
Land  Surveying  and  Legislation. 

Paper — "  Practical  Working  of  the  Ditches  and  Watercourses 
Act,"  R.  Coad,  P.L.S.,  Glencoe,  Ont. 

Paper — "  Difficulties  in  the  Survey  Act,"  P.  S.  Gibson,  P.  L.  S., 
Willowdale,  Ont. 

Paper — "  Reminiscences  of  a  Canadian  Land  Surveyor,"  Jos. 
Kirk,  P.L.S.,  Stratford,  Ont. 

Announcements  by  Committee  on  Entertainment,  F.  L.  Foster, 
P.L.S.,  Chairman,  Toronto,  Ont. 

Evening,  y.jo  o'clock. 

Paper — "  Crown  Surveys,"  James  Dickson,  P.L.S.,  Fenelon 
Falls,  Ont. 

Paper — "  Compass  Lines,"  John    McAree,  D.T.S.,  Toronto,  Ont. 

Paper — •'  Bridge  Abutments  and  Foundations,"  James  Warren, 
P.L.S.,  Kincardine,  Ont. 

Paper — "  Railway  Location,"  H.  K.  Wicksteed,  P.L.S.,  Brant- 
ford,  Ont. 

Wednesday,  March  nth — Morning,  g.jo  o'clock. 

Report  of  Executive  Committee  on  Incorporation. 
Paper — "  Incorporation,"  J.    P.  B.   Casgrain,  P.L.S.,    Montreal, 
Que. 
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Paper — "  Micrometer  Measurements,"  H.  B.  Proudfoot,  P.L.S., 
Toronto,  Ont. 

Discussion  of  "  Boundary  Commissioners  Scheme." 

Afternoon,  2  o'clock. 

Discussion  on  Affiliation  with  Association  of  Dominion  Land 
Surveyors. 

Paper — "  Does  the  Passing  of  an  Act  of  Parhament  always  do 
justice  ?  "  A.  Niven,  P.L.S.,  Hahburton,  Ont. 

Paper  —  "Country  Practice,"  C.  Fraser  Aylsworth,  P.  L.  S., 
Madoc,  Ont. 

Visit  to  School  of  Practical  Science  and  Observatory. 

Evening. 
Annual  Dinner  at  Walker  House. 

Thursday,  March  12th — Morning,  g.jo  o'clock. 

Paper — "  Descriptions,"  M.  Caviller,  P.L.S.,  Barrie,  Ont. 

Paper — -'The  Reclaimed  Lands  of  Kent  County,"  J.  C.  Macnabb, 
P.L.S.,  Chatham,  Ont. 

Paper — F.  L.  Blake,  P.L.S.,  Meteorological  Office,  Toronto,  Ont. 

Paper — "  The  Kincardine  Water  Works,"  H.  J.  Bowman,  P.L.S., 
Berlin,  Ont. 

Question  Drawer — "Drainage." 

Report  of  Committee  on  Drainage,  James  Robertson,  P.L.S., 
Chairman,  Glencoe,  Ont. 

Afternoon,   2  o'clock. 

Report  of  Committee  on  Engineering,  Willis  Chipman,  B.A.Sc, 
Chairman,  Toronto,  Ont. 

Report  of  Committee  on  Legislation,  W.  R.  Aylsworth,  P.L.S., 
Chairman,  Deseronto,  Ont. 

Report  of  Committee  on  Publication,  John  McAree,  D.T.S., 
Chairman,  Toronto,  Ont. 

Report  of  Committee  on  Instruments,  J.  W.  Tyrrell,  P.L.S., 
Chairman,  Hamilton,  Ont. 

Report  of  Committee  on  Entertainment,  F.  L.  Foster,  P.L.S., 
Chairman,  Toronto,  Ont. 

Unfinished  Business. 

Election  of  Associate  Members,  Junior  Members,  and  Honorary 
Members. 

Nomination  of  Officers. 

Appointment  of  Scrutineers — Ballot  of  1891. 

New  Business. 

Adjournment. 


Full  discussion  after  each  Paper  and  each  Report. 


ASSOCIATION    OF 

Provincial  Land  Surveyors 

OF   ONTARIO. 


MINUTES  OF  THE  SIXTH  ANNUAL  MEETING, 

MARCH     lOTH,    IITH    AND    I2TH,    189I. 


The  Association  met  at  ii  a.m.,  on  March  loth,  in  the  Library  of 
the  Canadian  Institute,  58  Richmond  Street  East,  Toronto. 

The  Association  was  called  to  order  by  the  President,  Villiers 
Sankey,  Esq. 

Moved  by  A.  J.  VanNostrand,  seconded  by  Willis  Chipman  : 
That  the  minutes  of  last  meeting,  as  printed  in  the  Proceedings,  be 
confirmed  as  read.     Carried. 

The  Secretary-Treasurer,  Mr.  VanNostrand,  then  presented  his 
Annual  Report. 

Moved  by  A.  J.  VanNostrand,  seconded  by  A.  Niven  :  That  the 
Report  of  the  Secretary-Treasurer  be  received  and  adopted,  and  that 
the  financial  statement  be  received  and  referred  to  the  Auditors  for 
their  report.     Carried. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Caviller:  That  Messrs. 
Aylsworth  and  Fawcett  be  the  Auditors  for  the  current  year.     Carried. 
The  meeting  then  adjourned. 

Afternoon  Session,  2  p.m. 

The  President  in  the  Chair. 

The  President  read  the  correspondence  received  with  reference  to 
affiliation  with  the  Association  of  Dominion  Land  Surveyors  and  also 
the  proposed  scheme  of  affiliation. 

The  President  then  read  his  annual  address. 
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Moved  by  Mr.  A3dsworth,  seconded  by  Mr.  Niven  :  That  the 
thanks  of  the  Association  are  due  and  are  hereby  tendered  to  the 
President  for  his  address.     Carried. 

The  report  of  the  Committee  on  Land  Surveying  was  then  pre- 
sented by  the  Chairman  of  the  Committee,  Mr.  Niven,  which,  after 
discussion,  on  motion  of  Mr.  Niven,  seconded  by  Mr.  Dickson,  was 
received  and  adopted. 

Mr.  Kirk's  paper  on  "  Reminiscences  of  a  Canadian  Land  Sur- 
veyor "  was  read  by  the  Secretar}',  owing  to  the  absence  through 
illness  of  the  author. 

Moved  by  Mr.  Niven,  seconded  by  Mr.  Speight :  That  Mr.  Kirk's 
paper  be  received,  and  the  thanks  of  the  Association  be  tendered  to 
him.     Carried. 

Mr.  Jas.  Warren  then  read  his  paper  on  "  Bridge  Abutments  and 
Foundations,"  which,  after  discussion,  was  received  and  the  thanks 
of  the  Association  tendered  to  him. 

Mr.  Caviller  read  his  paper  on  "  Descriptions." 

Moved  by  Mr.  Niven,  seconded  by  Mr.  Abrey,  that  the  paper  by 
Mr.  Caviller  be  received,  and  that  the  thanks  of  the  Association  be 
tendered  to  him.     Carried. 

The  meeting  adjourned  at  5  o'clock  p.m. 

Evening  Session,  7.30  p.m. 

The  President  in  the  Chair. 

Mr.  Jas.  Dickson  read  his  paper  on  "  Crown  Surveys." 

Moved  by  Mr.  Caviller,  seconded  by  Mr.  Miles :  That  Mr.  Dick- 
son's paper  be  adopted,  and  the  thanks  of  the  Association  be  tendered 
to  him.     Carried. 

Mr.  Foster,  Chairman  of  the  Entertainment  Committee,  then 
announced  that  the  annual  dinner  would  take  place  at  the  Walker 
House,  on  Wednesday  evening,  at  7.45. 

The  meeting  adjourned  at  9.45  p.m. 


WEDNESDAY  MORNINC  SESSION,  9.30  a.m. 

The  Vice-President,  Mr.  E.  Stewart,  in  the  Chair. 

Mr.  Coad  read  his  paper  on  "  Practical  Working  of  the  Ditches 
and  Watercourses  Act." 

Moved  by  Mr.  Caviller,  seconded  by  Mr.  W.  R.  Aylsworth  :  That 
the  paper  of  Mr.  Coad  on  "  Practical  Working  of  the  Ditches  and 
Watercourses  Act  "  be  received  and  adopted,  and  that  a  vote  of 
thanks  be  tendered  Mr.  Coad.     Carried. 


MINUTES.  II 

Mr.  J.  P.  B.  Casgrain  then  addressed  the  meeting  with  reference 
to  Incorporation. 

Mr.  Butler  read  Mr.  Wicksteed's  paper  on  "  Railway  Location  " 
in  the  absence  of  the  writer. 

Moved  by  O.  McKay,  seconded  by  Willis  Chipman  :  That  the 
paper  of  H.  K.  Wicksteed  be  accepted  and  printed  in  the  Proceed- 
ings, and  that  the  thanks  of  the  Association  be  tendered  him  for  his 
excellent  paper.     Carried. 

The  meeting  adjourned  at  12.45  p.m. 

Afternoon  Session,  2  p.m. 

The  President  in  the  Chair. 

Mr.  Dennis,  President  of  Association  of  Dominion  Land  Sur- 
veyors, and  other  members  of  the  deputation,  then  addressed  the 
meeting  on  the  subject  of  Affiliation  of  the  two  Associations. 

Moved  by  Willis  Chipman,  seconded  by  James  Dickson  :  That 
the  matter  of  Affiliation  be  referred  to  a  Special  Committee,  composed 
of  the  President,  the  Secretary,  Messrs.  P.  S.  Gibson,  A.  Niven,  M. 
J.  Butler,  F.  L.  Foster  and  E.  Stewart,  to  confer  with  the  deputation 
from  the  Dominion  Association  and  report  to-morrow  (Thursday) 
morning.     Carried. 

The  discussion  re  Incorporation  was  then  continued. 

Moved  by  W.  R.  Aylsworth,  seconded  by  James  Dickson  :  That 
it  is  desirable  to  have  the  Provincial  Land  Surveyors  of  the  Province 
of  Ontario  incorporated  as  a  body  corporate  and  politic,  and  that  this 
Association  take  steps  to  have  an  Act  therefor  prepared  and  passed 
with  as  little  delay  as  practicable.     Carried. 

Moved  by  James  Dickson,  seconded  by  H.  D.  Ellis  :  That  the 
following  be  a  Committee  to  wait  upon  the  Attorney  General  and  the 
Commissioner  of  Crown  Lands,  and  ascertain  their  views  on  Incor- 
poration, and  that  this  Committee  draft  a  Bill  for  Incorporation,  a 
copy  of  such  draft  to  be  sent  to  each  of  the  members  of  the  Profession 
now  practising :  Messrs.  Stewart,  Gibson,  Sankey,  VanNostrand, 
Chipman,  Niven,  Kirkpatrick,  Unwin,  Dickson,  Butler,  Aylsworth, 
Passmore,  Klotz,  Webb,  Casgrain,  T.  O.  Bolger,  Five  to  form  a 
quorum.     Carried. 

Moved  by  Mr.  Gaviller,  seconded  by  Mr.  Dickson  :  That  a  vote  of 
thanks  be  tendered  to  Mr.  Casgrain  for  the  trouble  he  has  taken  in 
the  matter  of  Incorporation,  and  for  the  very  clear  manner  in  which 
he  has  presented  the  subject.     Carried. 

Moved  by  A.  J.  VanNostrand,  seconded  by  J.  Dickson  :  That  the 
Committee  on  Incorporation  be  empowered  to  retain  a  lawyer  for 
the  purpose  of  drafting  a  Bill  of  Incorporation  and  seeing  it  through 
the  Legislature.     Carried. 

The  meeting  adjourned  at  4.20  p.m.  for  the  purpose  of  visiting  the 
School  of  Science  and  Observatory. 
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THURSDAY  MORNING  SESSION. 

The  President  in  the  Chair. 

Mr.  J.  C.  Macnabb  read  his  paper  on  "Reclaimed  Lands  in  Kent 
County." 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  E.  Stewart :  That  the 
paper  by  Mr.  Macnabb  be  received  and  printed  in  the  Proceedings, 
and  the  thanks  of  the  Association  be  tendered  to  him.     Carried. 

Mr.  P.  S.  Gibson  then  read  his  paper  on  "  Difficulties  in  the 
Survey  Act." 

Moved  by  Mr.  Butler,  seconded  by  Mr.  Speight :  That  Mr. 
Gibson's  paper  be  accepted,  and  that  the  thanks  of  the  Association 
be  tendered  him.     Carried. 

The  Auditors'  Report  was  then  read  by  Mr.  Aylsworth. 

Moved  by  Mr,  Aylsworth,  seconded  by  Mr.  Butler:  That  the 
report  of  the  Auditors  be  received  and  adopted.     Carried. 

The  meeting  adjourned  at  12.45  p.m. 

Afternoon  Session,  2  p.m. 

The  President  in  the  Chair. 

Mr.  H.  J.  Bowman  read  his  paper  on  "  Kincardine  Water  Works." 

Moved  by  E.  Stewart,  seconded  by  M.  J.  Butler:  That  the  paper 
read  by  Mr.  H.  J.  Bowman  be  received,  and  that  a  vote  of  thanks  be 
tendered  him.     Carried. 

An  invitation  was  received  from  the  Royal  Canadian  Academy  of 
Arts. 

Moved  by  E.  Stewart,  seconded  by  A.  J.  VanNostrand  :  That  the 
invitation  of  the  President  and  Council  of  the  Royal  Canadian 
Academy  of  Arts  be  received,  and  that  the  thanks  of  this  Association 
are  due  for  the  same.     Carried. 

The  President  then  read  the  Rules  and  Regulations  re  Affiliation 
with  Association  of  Dominion  Land  Surveyors  as  prepared  and  sub- 
mitted by  the  Committee  appointed  for  that  purpose. 

Moved  by  Mr.  Gibson,  seconded  by  Mr.  Dickson  :  That  this 
scheme  of  Affiliation  be  adopted.     Carried. 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  Niven  :  That  this 
Association  hereby  instruct  the  Executive  Committee  to  appoint  five 
delegates  as  per  Rules  and  Regulations  for  Affiliation  as  adopted. 
Carried. 

Mr.  Dennis,  President  of  Association  of  Dominion  Land  Surveyors, 
addressed  the  meeting,  and  returned  thanks  for  himself  and  deputa- 
tion for  the  cordial  manner  in  which  they  had  been  received.  Mr. 
Sankey,  President  of  the  Provincial  Land  Surveyors'  Association, 
replied  on  behalf  of  this  Association. 
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Moved  by  Mr.  Coad,  seconded  by  Mr.  Macnabb  :  That  the  report 
of  the  Committee  on  Drainage,  also  the  Question  Drawer  and  answers, 
be  taken  as  read  and  printed.     Carried. 

The  Report  of  the  Committee  on  Engineering  was  then  read  by 
the  Chairman,  Mr.  Chipman. 

Moved  by  Mr.  Gibson,  seconded  by  Mr.  Butler :  That  the  Report 
of  the  Committee  on  Engineering  be  adopted.     Carried. 

The  following  verbal  report  by  Mr.  Aylsworth,  of  the  Committee  on 
Legislation,  was  received  and  adopted  :  The  Committee,  having  no 
matters  yet  matured  ready  for  legislation,  have  no  report  to  make. 

The  report  of  the  Committee  on  Publication  was  read  by  the 
Chairman,  Mr.  McAree. 

Moved  by  Mr.  McAree,  seconded  by  Mr.  Niven :  That  the  report 
of  the  Committee  on  Publication  be  adopted.     Carried. 

Moved  by  F.  L.  Foster,  seconded  by  A.  J.  VanNostrand :  That 
the  report  of  the  Committee  on  Entertainment  be  taken  as  read  and 
printed  in  the  Proceedings.     Carried. 

The  question  of  Registrars'  fees  being  taken  up,  it  was  moved 
by  Mr.  Stewart,  seconded  by  Mr.  Dickson :  That  the  matter  of 
Registrars'  fees  be  referred  to  the  Committee  on  Legislation. 
Carried. 

Moved  by  A.  Niven,  seconded  by  A.  J.  VanNostrand  :  That  the 
paper  on  "  Country  Practice  "  by  Mr.  C.  F.  Aylsworth  be  taken  as 
read  and  printed  in  the  Proceedings,  and  that  the  thanks  of  the 
Association  be  tendered  Mr.  Aylsworth.     Carried. 

New  business  was  then  taken  up,  Mr.  Gibson  speaking  as  follows : 
With  reference  to  our  School  of  Practical  Science,  my  impression 
is  that  a  Provincial  Land  Surveyor  should  be  allowed  to  enter  the 
School  of  Science  without  taking  the  matriculation  examination. 

The  following  resolution  wgis  then  carried  : — 

Moved  by  P.  S.  Gibson,  seconded  by  T.  B.  Speight :  Resolved, 
that,  in  the  opinion  of  this  Association,  any  person  holding  a  certifi- 
cate as  a  Provincial  Land  Surveyor  should  be  entitled  to  be  admitted 
to  the  School  of  Practical  Science  without  being  required  to  pass  a 
matriculation  examination,  and  that  a  copy  of  this  resolution  be 
forwarded  to  the  authorities  of  the  University  by  the  Secretary  of 
this  Association. 

The  President  then  read  a  letter  from  Mr.  L.  B.  Stewart,  of  the 
School  of  Practical  Science,  giving  a  list  of  books  required  to  prepare 
for  examination  for  Provincial  Land  Surveyor. 

Moved  by  A.  J.  VanNostrand,  seconded  by  H.  J.  Bowman :  That 
any  omissions  or  clerical  errors  in  the  Irecord  of  proceedings  of  this 
meeting  now  in  the  hands  of  the  stenographer  and  Secretary  be 
corrected  by  the  Committee  on  Publication  before  being  printed. 
Carried. 
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The  following  report  of  the  Executive  Committee  with  regard  to 
the  compass  and  chain  sent  in  by  Mr,  Currie  was  then  read  by  the 
President : — 

Your  Committee  beg  leave  to  report  as  follows  :  That  said  compass 
and  chain  be  purchased  by  this  Association  for  the  sum  of  ten  dollars 
and  to  remain  the  property  of  this  Association.  That  the  Secretary 
be  instructed  to  inquire  if  the  Toronto  School  of  Science  would  take 
charge  of  same  as  a  curio  for  exhibition. 

Signed,  E,  Stewart, 

M.  Caviller. 
The  report  was  adopted. 

An  adjournment  for  five  minutes  was  made  at  4  o'clock,  after 
which  the  nomination  and  election  of  officers  for  the  ensuing  year 
took  place, 

NOMINATION    AND    ELECTION    OF    OFFICERS, 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  Gibson  :  That  the 
President  and  Vice-President  be  re-elected  by  acclamation.    Carried. 

The  President — I  may  say  I  did  not  suppose  that  you  were  going 
to  elect  me  for  a  second  term,  although  it  is  true  that  the  two  previous 
Presidents  have  held  the  office  for  two  years  consecutively,  I  don't 
believe  monopoly  will  do  the  Association  any  good,  and  I  think  it 
may  do  it  harm.  At  the  same  time,  personally,  I  am  satisfied  to  do 
whatever  is  going  to  advance  the  interests  of  the  Association,  other- 
wise I  should  have  very  great  reluctance,  indeed,  in  standing  in 
anybody  else's  way.  But  I  shall  defer  to  the  wishes  of  the  Associa- 
tion and  accept  it  again  for  another  year,  tendering  you  my  sincere 
thanks  for  the  honour  you  have  conferred  on  me  for  the  second  time, 
and  also  for  the  very  hearty  way  in  which  the  Association  Committees 
have  stood  by  me,  or  rather  have  stood  by  the  Association  and  by 
each  other,     I  thank  you  very  sincerely. 

Moved  by  Mr.  Gibson,  seconded  by  Mr.  Aylsworth  :  That  the 
Secretary-Treasurer,  Mr.  VanNostrand,  be  re-elected  for  the  ensuing 
year.     Carried. 

Mr.  VanNostrand — I  thank  you,  gentlemen,  for  this  mark  of 
confidence  in  returning  me  to  the  office. 

The  following  were  then  nominated  for  Councillors :  Messrs. 
Proudfoot,  Caviller,  Jones,  Dickson,  H.  J.  Bowman,  M.  J.  Butler, 
Ellis,  Unwin,  Gibson,  Macnabb,  Speight,  Aylsworth. 

Messrs.  Gibson  and  Speight  afterwards  withdrew  their  names. 

Mr,  Aylsworth  nominated  Messrs.  Speight  and  Foster  as 
scrutineers.     Carried. 


MINUTES. 
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VOTES    OF    THANKS. 

Moved  by  Mr.  Aylsworth,  seconded  by  Mr.  Niven  :  That  the 
Secretary  be  paid  the  usual  fee  of  $40  for  his  services,  and  that  the 
thanks  of  the  Association  be  tendered  to  Mr.  VanNostrand  for  the 
attention  he  has  given  to  the  business  of  the  Association.     Carried. 

Moved  by  C.  F.  Miles,  seconded  by  A.  Niven  :  That  the  thanks 
of  the  Association  be  tendered  to  Professor  Galbraith  for  the  interest 
he  has  taken  in  the  Association,  and  for  his  kindness  in  conducting 
the  members  of  the  Association  through  the  School  of  Science  yester- 
day ;  also  that  the  thanks  of  the  Association  be  given  to  Prof. 
Carpmael  for  his  kindness  in  showing  the  members  through  the 
Observatory.     Carried. 

Moved  by  Mr.  Macnabb,  seconded  by  Mr.  Miles :  That  the 
thanks  of  this  Association  be  given  to  Mr.  Robertson  for  his  services 
as  Chairman  of  the  Committee  on  Drainage.  The  report  contains 
the  valuable  results  of  much  trouble  in  collection.     Carried. 

Mr.  Dickson — I  move  that  the  President  do  now  leave  the  Chair 
and  that  Mr.  Gibson  take  it.     Carried. 

Moved  by  Mr.  Dickson,  seconded  by  Mr,  Niven  :  That  a  hearty 
vote  of  thanks  be  tendered  the  President,  Mr.  Sankey,  for  the  very 
able  manner  in  which  he  has  performed  the  duties  of  the  Presidency 
for  the  last  year.     Carried. 

The  meeting  was  then  declared  closed.     4.30  p.m. 


MEMBERS  IN  ATTENDANCE  AT  SIXTH  ANNUAL 
MEETING. 


Abrey,  Geo.  B. 
Aylsworth,  Wm.  R. 
Butler,  M.  J. 
Bolton,  Lewis. 
Bowman,  H.  J. 
Browne,  H.  J. 
Browne,  W.  A. 
Casgrain,  J.  P.  B. 
Cavana,  A.  G. 
Chipman,  Willis. 
Coad,  R. 
Dickson,  James, 
Drewry,  W,  S, 
EUis,  H,  D. 


Esten,  H.  L. 
Fawcett,  Thos. 
Foster,  F.  L. 
Galbraith,  John. 
Gaviller,  M, 
Gibson,  P,  S. 
Kirkpatrick,  G,  B. 
Klotz,  O.  J, 
Laird,  R, 
Lumsden,  H.  D. 
McAree,  John. 
McCulloch,  A.  L. 
McKay,  Owen. 
Macnabb,  J.  C. 
Miles,  C.  F. 


Murphy,  C.  J. 
Niven,  Alex. 
Ogilvie,  Wm. 
Proudfoot,  H,  B. 
Ross,  Geo, 
Sankey,  Villiers, 
Speight,  T,  B, 
Stewart,  E, 
Stewart,  L.  B. 
Tyrrell,  J.  W. 
Unwin,  Chas. 
VanNostrand  A.  J. 
Warren,  Jas, 
Wheelock,  C.  R. 
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RESULT   OF   ELECTIONS. 

President Villiers  Sankey (by  acclamation). 

Vice-President Elihu  Stewart (by  acclamation). 

Secretary-Treasurer A.  J.  VanNostrand (by  acclamation). 

Councillors. — M.  J  Butler,  H.  B.  Proudfoot,  M.  Caviller. 

I  declare  the  above  named  Councillors  elected. 

A.  J.  VanNostrand, 

Scc7'etary -Treasurer. 
Certified  correct. 

(Signed)     F.  L.  Foster, 
T.  B.  Speight, 

Scrutineers  of  Ballots. 


REPORT   OF   SECRETARY-TREASURER. 


Mr.  President, — The  following  report  is  herewith  submitted  as 
the  business  of  the  Association  from  February  25th,  1890,  to  March 
loth,  1891  : — 

The  number  of  paid-up  members  on  the  roll  is  the  same  as  at  the 
commencement  of  our  last  annual  meeting,  but  a  number  of  others 
are  in  arrears  for  only  the  past  year,  so  that,  on  the  whole,  our  mem- 
bership may  be  considered  slightly  in  advance  of  that  of  i88g-go. 

We  have  lost,  by  death,  one  active  member  during  the  year — 
Mr.  Hugh  Wilson,  of  Mount  Forest — one  of  the  oldest  land  surveyors 
in  the  Province  and  a  member  of  this  Association  ever  since  its 
organization. 

A  full  meeting  of  the  Executive  Committee  was  held  in  Toronto 
on  April  12th,  1890,  in  order  to  strike  the  Standing  Committees  and 
make  necessary  arrangements  respecting  the  publication  of  the  report 
of  proceedings  of  the  Fifth  Annual  Meeting. 

A  meeting  of  the  Executive  and  Standing  Committees  was  held 
in  Toronto  on  December  23rd,  for  the  purpose  of  transacting  the 
business  of  committees  for  the  current  year.  It  was  then  arranged 
that  a  circular  should  be  issued  by  the  Executive  Committee  to  collect 
a  list  of  cases  of  the  classes  which  the  proposed  Boundary  Commis- 
sioners' Act  would  have  benefited.  As  a  result  of  this  circular  we 
have  the  names  and  particulars  of  quite  a  number  of  cases  of  that 
description. 

The  following  circulars  have  been  issued  by  the  direction  of  the 
Executive  Committee  during  the  past  year  : — 

No.  26 — Ballot  for  Officers  for  1890-91. 
No.  27 — Explanation  respecting  Ballot. 
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No.  28 — Respecting  Advertisements  in  1890  Proceedings. 

No.  29 — Requesting  Papers  for  Sixth  Annual  Meeting. 

No.  30 — To  Collect  Statistics  of  Recent  Drainage  Works. 

No.  31 — To    Collect   Information    for   Boundary    Commissioners' 

Scheme. 
No.  32 — Requesting  Contributions  for  Question  Drawer. 
No.  33 — Notifying    Members   of   Adjournment   of  Sixth   Annual 

Meeting. 
No.  34 — Programme  for  Sixth  Annual  Meeting. 

Correspondence  was  entered  into  with  the  officers  of  a  number  of 
incorporated  professions  and  copies  of  their  several  Acts  of  Incorpo- 
ration with  suggestions  from  the  originators  in  order  to  facilitate  the 
framing  of  the  draft  of  an  Act  of  Incorporation  of  this  Association. 

The  railway  companies  were  applied  to  for  reduced  rates  to  mem- 
bers attending  this  meeting,  but  it  was  found  that  the  number  of 
members  required  in  order  to  obtain  a  reduction  was  much  in  excess 
of  our  usual  attendance  of  members  travelling  by  rail. 

Accompanying  this  report  is  a  statement  of  the  financial  transac- 
tions of  the  Association  from  February  25th,  1890,  to  March  loth,  1891. 

All  of  which  is  respectfully  submitted. 

A.  J.  VanNostrand, 

Secretary-Treasurer. 


STATEMENT  OF  RECEIPTS  AND  EXPENDITURES  OF  THE  ASSO- 
CIATION OF  PROVINCIAL  LAND  SURVEYORS  OF  ONTARIO 
FROM   FEBRUARY   25TH,   1890,  TO   MARCH    ioth.  1891. 

1890.  RECEIPTS. 

To  Balance  on  hand  20th  February,  i8go 825  00 

"  Fees,  I  Active  Member   for  1887,  at  $3 $3  00 

"      '•      2  Active  Members  for  1888,  at  $3 6  00 

"      ■'    10  Active  Members  for  1889,  at  $3 3000 

"    92  Active  Members  for  1890,  at  83 27600 

315  00 

"  Advertisements  for  i8go 65  50 

"  Proceedings  sold,  2  copies,  at  50  cts i  00 

Total $406  50 

1890.  EXPENDITURES. 

By  Postage $20  35 

"  Stationery  and  Printing  Circulars,  etc 14  10 

"  Printing  Proceedings  and  Engraving  for  same 178  15 

"  Express,  Cartage,  Packing,  etc.,  in  exchanges 20  15 

"  Duties  paid 8  60 

"  Rental  of  Rooms  for  Fifth  Annual  Meeting 12  00 

"  Amount  granted  Stenographer  for  Fifth  Annual  Meeting.  35  00 

"  Amount  granted  Secretary-Treasurer  for  1889-90 40  00 

"  Balance 78  15 

Total $406  50 
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189I.  RECEIPTS. 

To  Balance  from  1890 1I78  isn 

"  Fees,  4  Active  Members  for  1890,  at  $3 $12  00 

"      3  Active  Members  for  1891,  at  $3 900 

21    GO 

"  Advertisements  for  1890. 13  00 

Total 

189I.  EXPENDITURES. 

By  Postage »4  00 

"  Printing  Circulars  Nos.  31,  32  and  33 $7  00 

"  Printing  Circulars  Nos.  29,  30  and  34 11  75 

18  75 

"  Balance 89  40 


K12  15 


Total . 


ni2  15 


A,  J.  VanNostrand, 
March  loth,  1891.  Secretary -Trmsurer. 


REPORT  OF  AUDITORS. 


We  hereby  certify  that  having  examined  the  above  accounts  of 
Receipts  and  Expenditures,  together  with  the  vouchers  therefor,  we 
find  the  same  to  be  correct. 

W.  R.  Aylsworth, 
Thos.  Fawcett, 


March  nth,  1891. 


Auditors^ 


REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 

Mr.  President, — Your  Committee  beg  to  report  as  follows  : — 

1.  Several  questions  in  surveying  have  been  referred  to  your 
Committee,  which  questions  and  the  answers  are  annexed  hereto. 

2.  Your  Committee  would  suggest  that  members,  in  submitting 
questions  as  to  surveys  in  townships,  should  state  the  name  of  town- 
ship, as  this  would  enable  your  Committee  to  examine  instructions 
under  which  such  surveys  were  made  and  assist  them  in  coming  to  a 
proper  conclusion. 
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3.  Your  Committee  would  impress  upon  the  Legislative  Committee 
the  importance  of  talking  some  steps  for  the  amendment  of  the  Sur- 
veyors' Act  regarding  village  surveys,  and  the  plans  for  registration 
in  connection  therewith,  and  also  that  the  matter  of  the  revision  of 
the  Ditches  and  Watercourses  Act  be  attended  to. 


Respectfully  submitted. 


A.  NiVEN, 

Chairman. 


Question  i. — The  bearing  of  A  B  is  found  to  be  N.  20°  10'  W.  C 
is  found  by  measuring  along  concession  line  on  ice,  and  the  bearing 
of  a  straight  line  A  C  is  found  to  be  N.  2i°  15'  W.  The  bearing  of 
this  side-road  in  original  plan  is  N.  20°  51'  40"  W. 

On  what  course  should  line  between  lots  18  and  19  be  run  ? 

Answer. — See  Section  52  Surveyors'  Act. 
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Question  2.— There  is  an  original  post  at  A,  and  the  bearing  of  A  B 
can  be  satisfactorily  obtained  as  the  blazed  line  is  visible.  The  dis- 
tance from  A  to  B  is  i5'^.oo.  The  bearing  of  A  B  is  found  to  be  N. 
20°  20'  W.,  and  the  bearing  shown  on  original  plan  is  N.  20°  51' 40"  W. 

On  what  course  should  line  between  lots  3  and  4  be  run  ? 


Answer. — In  this  case  the  base  line  is  the  town  line,  not  A  B. 
bearing  see  Section  52  Surveyors'  Act. 


For 


Question  3. — In  a  township,  part  of  which  is  an  island,  the  west  or 
governing  line  was  not  located,  being  in  a  lake  ;  but  at  the  time  of 
the  original  survey  the  line  between  lots  i  and  2  was  run  and  marked 
through  the  concession  to  the  proper  depth  thereof,  and  measure- 
ments made  from  it  for  the  parts  in  the  other  concession.  The  line 
between  lots  g  and  10  on  the  east  side  of  the  island  was  run  through 
said  concession  and  properly  marked,  but  neither  of  these  lines  was 
mentioned  in  the  notes  of  the  original  survey.  The  east  boundary  of 
the  township  was  run  originally  and  is  on  dry  ground.  The  east  and 
west  sides  of  the  township  are  intended  to  be  parallel  and  on  the 
same  bearing,  as  also  are  the  lines  between  the  lots  that  were  run  as 
mentioned  above. 

In  this  case  must  the  east  boundary  be  taken  as  the  governing 
line  and  the  others  between  lots  ignored  ?  This  is  a  single  front 
township. 

Answer. — If  no  governing  side  roads  run  and  shown  in  field  notes, 
east  boundary  must  govern. 
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Question  4. — On  the  north  boundary  of  a  township,  bounded  by  a 
lake,  posts  were  planted  at  the  time  of  the  original  survey  to  show 
the  limits  of  the  lots.  Some  of  these  posts  are  still  in  existence,  and 
lines  were  run  from  them  to  the  south.  Several  years  after  the  posts 
on  the  lake  shore  were  planted,  a  new  base  line  was  run  by  the 
Government  i^  miles  back  from  the  lake  and  posts  planted  on  it,  and 
lines  run  from  the  posts  so  put  down  to  the  lake,  but  which  did  not 
rr.eet  the  posts  at  the  lake  shore,  jogs  of  several  rods  occurring. 

Is  this  to  be  treated  as  a  double  front  concession  ? 

QUESTION    RE    WIDTH    OF    ROADS. 

"  No  Council  shall  lay  out  any  road  or  street  more  than  100  feet 
nor  less  than  66  feet  in  width,  except  where  an  existing  road  or  street 
is  widened,  nor  unless  with  the  permission  of  the  council  of  the 
county  in  which  the  municipality  is  situate,  but  any  road,  when 
altered,  may  be  of  the  same  width  as  formerly,  and  no  highway  or 
street  shall  be  laid  out  by  any  owner  of  land  of  a  less  width  than  66 
feet  without  the  consent  of  the  municipality."  (Section  545  of  Muni- 
cipal Act.) 

Question  5. — Is  there  anything  in  above  section  to  prevent  a  town 
council  paying  money  to  an  owner  of  land  in  consideration  of  his  lay- 
ing out  Si  forty  foot  street  through  his  property  and  registering  a  plan 
thereof  with  resolution  of  town  council  attached  consenting  thereto. 
If  not,  what  is  the  use  of  the  first  part  of  the  above  section  where  it 
requires  permission  from  county  council  where  town  council  lays  out 
street  less  than  66  feet  in  width  ? 

Answer. — In  case  of  the  town  being  connected  with  the  county, 
and  town  council  wishing  to  lay  out  a  street  less  than  66  feet  wide, 
they  must  get  consent  of  county  council. 

Question  6. — Suppose  a  proprietor  or  owner  of  a  property  in  lands 
and  that  he  has  occasion  to  be  absent  perhaps  out  of  the  country, 
having  been  placed  in  circumstances  that  make  it  impossible  for  him 
to  return  for  over  ten  years,  and  naturally  feeling  in  his  own  mind 
during  this  time  that  his  title  to  his  own  property  is  all  right  : 

But  in  the  mean  time  another  person  takes  possession  of  the 
whole  or  a  part  of  the  said  property,  makes  a  fence  around  it,  and 
has  quiet  and  peaceable  possession  and  occupation  of  it  for  over  ten 
years : 

Query. — Does  that  give  him  a  clear  title  to  the  said  property  that 
he  has  thus  taken  possession  of  without  leave  or  liberty  ? 

Question  7. — Line  A  B  surveyed  as  shown  on  sketch.  Mint 
located  at  *.  CAB  shown  on  notes  as  having  been  run  all  wa\- 
through  the  concession  and  bearing  given  as  North  Asty. 
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Required. — On  which  lot  is  the  mine  located,  the  line  not  having 
;been  surveyed  on  the  ground  between  A  and  C  and  only  having  been 
surve3'ed  on  the  ground  between  A  and  B  ? 


CON.  m 


DISCUSSION. 

Question  /. 

Mr.  Dickson — I  think  the  law  is  so  plain  that  there  is  no  necessity 
.of  taking  up  time  in  discussing  it. 


No  discussion. 


Question  2. 


Question  j. 


Mr.  Aylsworth — I  don't  know  that  your  answer  gives  any  more 
light  than  the  question.  I  think  you  read  that  the  line  between  one 
and  two  or  thereabouts  was  actually  run  on  the  ground  but  was  not 
mentioned  in  the  field  notes.  I  am  inclined  to  think  that  where  there 
are  lines  run  on  the  ground,  although  a  man  was  not  instructed  to  do 
it  if  he  did  do  it  and  parked  them  out  and  it  can  be  proven  that  they 
are  hues,  that  we  have  no  right  to  ignore  them,  and  I  am  not  so  clear 
as  the  Committee  appears  to  be  that  the  east  boundary  in  that  case 
should  be  taken. 

Mr.  Dickson — Was  the  surveyor  instructed  to  run  those  lines  ? 

Mr.  Niven — The  question  does  not  give  us  the  information. 

Mr.  Dickson — I  don't  think  any  lines  should  govern  in  any  town- 
ship unless  they  are  instructed  to  be  run. 

Mr.  Gaviller — If  he  had  been  instructed  to  run  them  and  did  not 
show  them  in  his  field  notes  would  not  his  field  notes  have  been 
.returned  by   he  Crown  Lands  Department  for  correction  ? 
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Mr.  Kirkpatrick — There  is  the  township  of  Smith — I  don't  know 
whether  that  is  the  township  to  which  that  refers  or  not — but  it  is  one 
the  sides  of  which  are  broken  by  lakes  and  rivers.  Now,  that  was 
run  about  1821  or  1822.  I  had  a  case  the  other  day  where  they  were 
asking  for  the  field  notes,  and  I  find  that  when  the  surveyor  came  to 
the  river  Otonabee  he  then  struck  through  the  concessions  and  ran 
one  of  the  side  lines  giving  the  field  notes  on  it,  and  as  soon  as  he  got 
up  there  he  commenced  to  run  the  other  concession,  but  as  far  as  I 
can  find  out  he  was  not  told  to  do  that  in  his  instructions  ;  he  ran 
them  merely  for  his  own  convenience.  I  don't  think  myself  that  the 
bearing  of  that  side-line  would  prevail  by  which  the  others  should  be 
run.  The  Act  provides  how  concessions  broken  on  both  ends  should 
be  run.  I  should  suppose  that  line  would  of  course  hold  for  that 
particular  line,  but  I  am  not  at  all  sure  in  my  mind  that  it  would  act 
as  a  governing  line,  because  it  says  expressly  how  certain  lines  shall 
be  run.  Then  take  the  township  of  Scugog;  there  is  a  great  deal  of 
trouble  there  very  often.  It  was  run  out  originally,  but  it  has  been 
flooded  since  and  has  become  an  island.  The  original  plan  gives  the 
bearings,  and  the  posts  are  there  no  doubt,  but  the  trouble  is  there  is 
about  ten  feet  of  water  on  them.  I  should  be  inclined  to  think  that 
that  line  would  only  govern  its  own  line,  not  the  rest  of  the  township. 
We  assume  that  the  instructions  are  on  record,  and  there  was 
nothing  said  as  to  running  these  proof  lines.  Of  course  if  he  is 
instructed  to  run  these  proof  lines  then  they  will  be  all  right ;  but  we 
must  assume,  although  he  does  not  say  so,  that  the  instructions  make 
no  mention  of  these  proof  lines  and  they  were  probably  run  for  his 
own  convenience. 

Mr.  Niven — This  is  the  view  that  the  Committee  took,  that  they 
were  ordered  to  be  run  and  if  run  were  not  returned,  consequently  we 
cannot  accept  them  as  governing. 

Question  4. 

Mr.  Dickson — The  township  of  Somerville,  in  the  county  of 
Victoria,  was  surveyed  a  good  many  years  ago,  and  by  the  original 
survey  the  lots  were  bounded  on  the  river  shore.  I  think  the  original 
survey  was  made  in  1835  or  thereabouts,  and  somewhere  about  1856 
or  1857  there  was  a  re-survey  of  the  township  made  by  Mr.  Reid,  of 
Peterboro',  and  in  his  report  he  said  that  he  found  a  number  of  the 
posts  on  the  river  shore  had  been  washed  away.  I  have,  and  I  know 
that  all  the  surveyors  have,  treated  that  as  double  fronted  concession. 

Mr.  Aylsworth — I  don't  think  that  it  makes  it  a  double  fronted 
concession  ;  I  think  it  is  simply  a  matter  of  possession  by  these  posts 
along  the  lake.  But  there  is  hardly  enough  information  given  for  the 
Committee  or  for  us  to  find  upon,  because  we  don't  know  under  what 
authority  the  posts  were  planted  along  the  lake. 

Mr.  Niven — How  far  would  you  run  down  from  post  to  post  to  get 
the  centre'of  the  double  fronted  concession  in  a  case  of  the  kind  Mr. 


24  ASSOCIATION  OF  PROVINCIAL  LAND  SURVEYORS. 

Dickson  mentioned.     The  dividing  lines  between  the  upper  and  lower 
halves  of  the  concession  would  not  be  straight  lines. 

Mr.  Dickson — Divide  the  centre  between  post  and  post. 

The  President — That  would  depend  somewhat  on  the  way  the  lots 
were  patented,  I  presume. 

Mr.  Ross — I  think  it  would  be  likely  that  the  lots  were  patented 
and  sold  from  the  lake  at  first.  I  know  in  the  case  of  Wainfleet  the 
posts  were  planted  along  the  Welland  river. 

Mr.  Kirkpatrick — In  that  case  in  Somerville  I  think  it  was  Mr. 
Keating  ran  out  the  front  concession  along  the  river  and  planted 
posts  eleven  chains  eleven  links,  I  think,  every  post.  Then  Mr.  Reid 
in  surveying  the  township  afterwards,  I  don't  think  he  did  it  under 
instructions,  but  he  reported  that  he  could  not  find  all  the  posts 
planted  along  the  lake  shore  on  account  of  them  being  washed  away, 
and  he  found  that  it  would  be  much  handier  if  he  planted  them  on 
the  rear  line  at  the  same  distance,  and  he  did  plant  them  apparently 
in  his  field  notes  the  same  distance  exactl}'  as  they  were  planted  on 
the  other.  His  idea  was  that  he  was  planting  them  to  take  the  posi- 
tion of  the  original  posts,  but  I  hardly  think  these  posts  should  govern, 
because  I  remember  thinking  at  the  time  that  there  were  no  instruc- 
tions given  to  him  to  plant  these  posts  ;  the  original  posts  were  there 
and  they  were  the  posts  by  which  the  lots  were  settled  and  sold.  I 
don't  think  the  Government  by  the  mere  act  of  the  Department  giving 
instructions  to  plant  those  posts  could  override  what  the  parties  had 
originally  bought.  1  don't  think  those  posts  would  hold  as  against 
.the  original  ones. 

Mr.  Dickson — That  is  the  posts  in  the  rear  ? 

Mr.  Kirkpatrick — Yes ;  because  Mr.  Reid  gave  it  as  his  candid 
opinion  that  he  thought  they  were  less  likely  to  be  washed  away,  and 
his  whole  idea  was  that  he  was  merely  supplementing,  making  it  easy 
to  find  the  original  posts.  I  don't  know,  however,  of  any  case  decided 
in  the  courts  about  it. 

Mr.  Dickson — The  great  difficulty  to  settle  was,  the  first  settlers 
of  the  township  settled  along  the  river  shore,  and  went  by  these  posts. 
Then  afterwards  a  number  came  in  and  took  possession  of  the  rear 
half  of  the  lots  and  they  went  by  the  rear  posts,  and  they  thoroughly 
believed  that  those  posts  should  govern,  I  remember  reading  Mr. 
Reid's  report,  and  the  interpretation  put  upon  it  by  Mr,  Kirkpatrick 
is  exactly  the  same  as  I  put  upon  it. 

Mr.  Aylsworth — It  appears  to  me  from  the  information  that  that 
would  be  a  case  where  special  legislation  would  be  required  to  estab- 
lish those  lines.  I  doubt  very  much,  even  if  that  rear  line  were  run 
and  posted  under  instructions  from  the  Crown  Lands  Department, 
whether  it  would  supersede  or  override  the  posts  and  marks  along  the 
front  that  were  planted  before  the  patents  were  issued.  In  ^he  Town- 
ship of  Hungerford,  in  the  County  of  Hastings,  a  difficulty  arose.     I 
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think  it  was  the  front  of  the  first  four  concessions  were  run  out,  and 
a  single  row  of  posts  planted  on  the  blazed  line.  Then  the  work 
ceased.  After  a  while  another  surveyor  was  sent  on,  and  he  began 
between  the  5th  and  6th  and  ran  a  line  and  planted  both  sides  of  it. 
The  question  came  up,  was  the  5th  a  double  fronted  concession  ? 
After  many  suits  it  was  finally  held  that  that  was  a  double  fronted 
concession,  the  line  between  5th  and  6th  having  been  run  under  due- 
authority  and  posts  planted  ;  that  we  had  to  respect  those  posts  and 
draw  the  lines  half  way  through  the  concession. 

Question  j. 

Mr.  Ellis — How  is  it  that  if  it  is  a  town  it  has  not  got  a  town 
council  ?  What  would  the  county  council  have  to  do  with  a  town 
supposing  it  was  properly  incorporated  ? 

Mr.  Niven — That  is  the  case  all  over  Ontario.  The  town  of 
Lindsay  sends  representatives  to  the  county  council,  and  on  the  other 
hand  St.  Mary's  is  a  separate  institution. 

Mr.  Aylsworth — A  town,  if  it  chooses,  may  after  it  becomes  a  town 
separate  from  the  county  for  municipal  purposes. 

The  President — A  similar  case  to  the  one  mentioned  occurred  here 
in  the  town  of  Parkdale.  The  question  arose  as  to  whether  the  munici- 
pal council  of  Parkdale  could  open  a  street  of  their  own  wish  less  than 
sixty-six  feet  wide  without  permission  from  the  county  council,  and  it 
was  finally  decided  that  they  had  to  get  that  permission.  The  only 
point  as  far  as  I  know  at  present  undecided  is  tl^is,  should  the  by-law 
of  the  council  of  the  minor  municipality  be  ratified  by  the  by-law  of 
the  county  council.  Undoubtedly  a  private  individual  goes  to  the 
nearest  municipality — that  is  the  minor  municipality — and  asks  their 
permission  to  open  a  road  of  less  width  than  sixty-six  feet.  Under 
the  new  Registry  Act  he  cannot  register  his  plan  without  having  that 
permission  endorsed  on  the  plan.  There  are  a  great  many  cases  in 
point  where,  if  a  township  wishes  to  close  road  allowances  and  dis- 
pose of  them,  and  the  proper  formalities  having  been  gone  through, 
you  will  find,  as  a  rule,  that  lawyers  will  advise  the  matter  to  be 
brought  before  the  countycouncil  and  a  ratifying  by-law  passed.  Clearly 
the  minor  municipality  has  the  right  to  grant  the  privilege  to  a  private 
individual,  but  I  think  they  cannot  exercise  that  power  themselves 
without  getting  the  permission  of  the  senior  municipality. 

Mr.  Aylsworth — There  is  nothing  in  the  Municipal  Act  requiring 
this  sanction  to  the  individual  of  the  minor  municipality  to  be  brought 
before  the  county  council. 

Question  6. 

Mr.  Aylsworth — There  are  a  good  many  exceptions,  as  you  are 
aware,  in  respect  to  getting  a  title  by  possession  in  the  period  of  ten 
years,  and  I  am  very  strongly  of  the  opinion  that  it  is  necessary  for  the 
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owner  to  know,  before  the  time  of  the  possession  begins  to  run  against 
him,  that  they  are  in  possession.  I  don't  beheve  that  without  that 
knowledge,  or  a  reasonable  chance  for  him  to  get  it,  the  possession 
holds  against  him. 

Mr.  Esten — Unless  he  had  it  for  forty  years.  I  find  a  case  on  that 
very  point :  if  the  owner  did  not  know  that  he  was  in  possession  unless 
he  had  it  for  forty  years  ten  years,  would  not  go  for  anything  at  all. 

The  President — How  would  it  be  in  the  case  of  land  being  Owned 
by  a  minor  ? 

Mr.  Aylsworth — Then  it  does  not  commence  to  run  until  he  can 
assert  his  rights.  But  I  don't  think  it  is  a  proper  question  to  discuss 
here ;  it  ought  to  have  gone  to  Ogoode  Hall. 

,  The  President — Mr.  Esten,  will  you  give  us  just  sufficient  data  of 
that  case  to  state  in  our  proceedings  ?     It  might  be  a  good  precedent. 

Mr.  Esten — I  shall  be  most  happy  to ;  I  have  the  case.  A  peti 
tioner,  claiming  by  length  of  possession  against  the  patentee  of  the 
crown,  failed  to  show  that  the  patentee  or  his  heir  had  any  knowledge 
of  such  possession.  It  was  held  that  he  must  show  possession  for 
forty  years,  or  such  knowledge. — Re  Linet,  3  Chy.  Cham.  230 — Taylor, 
Referee. 

Question   7. 
No  discussion. 


REPORT   OF    DRAINAGE   COMMITTEE. 

Mr.  President, — Your  Committee  on  Drainage  beg  to  report  as 
follows : — 

We  have  not  been  together  since  our  last  annual  meeting,  although 
a  meeting  of  all  standing  committees  was  called  by  the  Executive  at 
the  Crown  Lands  Department,  Toronto,  for  Tuesday,  the  23rd  day  of 
December,  i8go.  There  was  only  one  member  of  our  committee 
present. 

Although  not  together,  we  have  had  some  correspondence  among 
ourselves,  but  not  much  has  been  done  except  attempting  to  carry 
.out  a  suggestion  put  forth  by  the  Drainage  Committee  of  last  year — 

•  "  To  try  and  gather  some  statistics  as  to  the  amount  of  drainage  work 
being  done  in  Ontario" — and  in  this  attempt,  we  regret  to  say,  we 
have  been  only  partially  successful ;  however,  the  results  which  we 

•  give  further  on  may  not  be  uninteresting  to  those  who  are  engaged  in 
this  branch  of  the  profession. 

As  this  was  only  an  experiment,  we  did  not  attempt  to  cover  the 
.,wliole   Province  but  such  parts  as  in   our   opinion  would   be  doing 
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drainage  work,  chiefly  the  counties  in  Western  Ontario  and  occasional 
townships  in  the  more  easterly  parts.  We  prepared  a  circular  letter, 
asking  twelve  questions.     We  hereto  annex  a  copy  of  letter : — 

Association  of  Provincial  Land  Surveyors. 

Office  of  Secretary -Treasurer, 
Toronto, 

To  ,  Clerk  of  the  Township  of 

Dear  Sir, — The  Association  of  Provincial  Land  Surveyors  of 
Ontario  at  their  last  annual  meeting  deeming  it  advisable  to  collect 
some  statistics  as  to  the  amount  of  drainage  being  done  annually 
throughout  the  Province,  passed  a  resolution  that  the  Committee  on 
Drainage  prepare  a  circular  asking  for  certain  information  in  drainage 
matters,  and  send  the  same  to  the  clerks  of  the  various  municipalities 
where  drainage  work  is  being  or  has  been  performed. 

The  Association  would  therefore  esteem  it  a  favour  if  you  would 
kindly  answer  the  following  questions  and  return  to  the  undersigned 
as  early  as  possible,  and  not  later  than  the  ist  of  February,  1891  : — 

1.  How  many  new  drains  were  laid  out  in  your  township  during 

the  year  i8go,  under  the  Municipal  Drainage  Act  ? 

2.  What  was  the  aggregate  length  of  such  drains  ?     Rods. 

3.  What  was  the  estimated  cost  of  such  drains  ? 

4.  What  number  of  acres  of  land  was  assessed  for  the  cost  of 

construction  of  the  same  ? 

5.  How  many  drains  were  enlarged,  cleaned  or  extended  ? 

6.  What  was  the  aggregate  length  of  such  ? 

7.  What  was  the  estimated  cost  of  such  enlarging,  cleaning  and 

extending  ? 

8.  What  number  of  acres  of  land  were  assessed  for  same  ? 

g.  How  many  drains  were  laid  out  under  the  Ditches  and  Water- 
courses Act  ? 

10.  What  was  aggregate  length  of  same  ? 

11.  What  was  approximate  number  of  acres  drained  by  same  ? 

12.  Do  the  farmers  in  your  township  do  much  tile  draining,  and 

give  approximate  estimate  of  the  amount  done  during  1890  ? 

Send  your  replies  to  James  Robertson,  P.L.S.,  Glencoe,  Ont. 

A  copy  of  this  letter  we  sent  to  the  clerk  of  the  various  town- 
ships, and  out  of  about  one  hundred  and  thirty-five  or  one  hundred 
and  forty  distributed  we  received  replies  to  only  thirty-five,  or  about 
twenty-five  per  cent. ;  and  we  are  of  opinion  that  many  of  those  not 
heard  from  are  municipalities  that  do  the  largest  amount  of  work,  and 
the  clerk  found  that  to  answer  the  questions  at  all  approximately 
entailed  considerable  work,  and  so  did  not  reply.  We  here  give  state- 
ment of  results : — 
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We  might  say  that  in  our  opinion  the  results  as  here  given  may 
represent  about  one-third  or  one-fourth  of  that  actually  done.  In 
addition  to  these  smaller  schemes  there  are  some  more  extensive  ones, 
begun  probably  in  1889  and  completed  in  i8go,  and  some  originating 
in  i8go  and  still  under  consideration. 

Although  the  attempt  to  collect  statistics  in  this  matter  has  not 
been  altogether  encouraging,  we  would  recommend  that  it  be  tried 
again,  and  that  the  township  surveyors  be  also  asked  to  furnish  state- 
ment of  work  done  by  them  for  the  several  municipalities  under  their 
charge,  and  that  letters  of  inquiry  be  sent  to  every  township  in  the 
Province. 

Last  spring,  being  an  unusuall)'  wet  one,  there  was  probably  more 
than  an  ordinary  amount  of  drainage  work  done,  chiefly  in  the  direc- 
tion of  enlarging  old  drains  under  the  Municipal  Drainage  Act,  and 
of  making  new  ones  under  the  Ditches  and  Watercourses  Act. 

We  would  bring  before  your  notice  the  great  amount  of  dissatis- 
faction which  exists  with  regard  to  the  costly  operations  of  appeals 
under  the  Municipal  Drainage  Act,  especially  when  corporations 
are  brought  in  conflict.  The  expense  of  arbitration  as  at  present 
frequently  runs  up  to  and  over  one  hundred  dollars  per  day,  and  the 
arbitration  continues  for  a  week  or  more. 

It  has  been  suggested  that  a  Board  of  Arbitrators  be  formed  of 
two  surveyors  acting  with  the  County  Judge,  to  make  a  decision  that 
would  be  final,  or  perhaps  it  might  be  arranged  that  such  matters  be 
referred  to  the  proposed  Boundary  Commissioner  for  settlement. 
No  doubt  any  such  proposed  amendment  of  the  Act  would  meet  with 
the  opposition  of  the  lawyers  in  the  Legislature,  and  it  is  doubtful  if 
it  ever  could  be  carried  through.  However  this  might  be,  it  is  high 
time  that  some  less  costly  method  should  be  adopted  by  which  these 
matters  might  be  settled. 

Again,  we  would  point  out  the  necessity  for  the  Drainage  Act 
being  simplified  so  it  would  say  what  it  means,  and  not  leave  so  much 
room  for  diversity  of  opinion  by  engineers,  lawyers  and  others  that 
have  anything  to  do  with  it.  It  is  very  complicated,  and  as  one  of 
our  prominent  drainage  lawyers  recently  remarked  of  it :  "  The  more 
you  read  it  the  more  you  find  there  is  in  it." 

It  should  undergo  a  thorough  boiling  down  process. 

The  following  are  the  drainage  cases  reported  during  the  year  1890  : 
— (See  schedule.) 

We  here  give  amendments  of  1890  to  the  Municipal  Drainage  Act, 
and  the  Ditches  and  Watercourses  Act.     {See  schedule.) 

All  of  which  is  respectfully  submitted. 


James  Robertson, 

Chairman. 


Glencoe,  26th  February,  i8gi. 
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Decided  Cases,  1890. 
Municipal   Drainage   Act. 


NAME    OF    CASE. 


Inre  Sweetman  vs  Town- 
ship of  Gosfield 

Re  McCormick  and  Cor- 
poration of  Howard.. 

Re  Townships  of  Har- 
wick  and  Raleigh. .  . . 


WHERE    REPORTED. 


26Can.LawJ'rn'l,p.38o 
18  Ont.  Reports,  p.  260, 


Drainage  By-law.  Motion  to  quash. 


Drainage  By-law.  Motion  to  quash . 
Notice  of  intention  to  move  must 
be  given  by  actual  applicant. 

20  Ont.  Reports,  p.  154.  Arbitration  and  award. 


Ditches  and    Watercourses  Act. 


Re  Curtain,  appellant, 
and  Taylor,  respon- 
dent   

Healy,  appellant,  and 
McDonald,  respon- 
dent   

Hepburn  vs.  Township 
of  Orford 

Beer  vs.  Stroud 


26  Can. Law  J  'rn'l,  p.6oo. 

26Can.  Law  J 'rn'l,  p. 600. 

26C.  LawJ'rn'l,p.409.  ) 
igOnt. Reports,  p. 585.  \ 
19  Ont.  Reports,  p.  10. 


Scaleof  costs,  maps  and  survey,  etc. 

Maintaining     ditches,     benefit    to 
lands,  etc. 

Work  not  in  accordance  with  award. 

Remedy  and  costs. 
Deiinition  of  Watercourse. 


Amendments  of  1890  to  Municipal  Drainage  Act. 


AMENDED    BY 


53  Vic,  p.  114,  Cap.  50,  Sec,  33 

34 

"    115.  "  "     35 

36 

"      ' 37 


Sec.  569  of  said  Act  is  amended  by  adding  Sub- 
Sec.  II  fl.  Relating  to  adjustment  of  assessment. 

Sub-Sec.  15  of  Sec.  569  amended.  Relating  to 
varying  assessment  on  appeal. 

Sec.  569  amended  by  adding  Sub-Sec.  22.  Relat- 
ing to  effect  of  withdrawal  of  petitions  after 
signing. 

Sec.  585  amended  and  Sub. -Sec.  2  added.  Relat- 
ing to  covering  drains. 

Sec.  590  of  the  said  Act  amended. 


Ditches  and  Watercourses  Act. 


152,  Cap.  67 

153.  ••      68 

"    "    69 


An  Act  respecting   the  expense  of  County  Court 

Judges  under  the  Ditches  and  Watercourses  Act. 
Sec.  II  of  Ditches  and  Watercourses  Act  amended 

by  adding  Sub-Sec.  2  a.     Relating  to  inspection 

of  premises  by  Engineer. 
An  Act  to  amend  the  Ditches  and  Watercourses 

Act  as  applied  to  Railways. 
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Question  i. — Mr.  A  makes  requisition  under  the  Ditches  and 
Watercourses  Act  to  have  a  ditch  or  drain  constructed  across  Mr. 
D's  property  to  take  the  water  off  his  own  lot.  I  examine  the  pre- 
mises and  the  parties,  and  find  that  the  old  tile  drain — shown  on 
plan — was  constructed  twenty  or  more  years  ago  by  a  former  owner  ; 
that  when  it  was  working  successfully  it  carried  away  all  surface 
water  and  left  Mr.  A's  ground  dry.  For  ten  years  past — more  or  less 
continuously — water  has  been  running  over  Mr.  A's  lot  on  the  surface, 


T~ 

Mr.  A. 

_03^5?°^--" 

''                 Mr.   D. 

6b. 

1   .J 

and  supplying  water  for  a  trough  at  which  Mr.  D's  stock  came  to 
drink.  About  six  years  ago  Mr.  D  laid  a  level  overflow  pipe  from  the 
water  trough  to  a  cistern  (c)  from  which  he  works  a  hydraulic  ram  for 
supplying  his  house  and  grounds  with  water.  If  I  award  that  the  old 
tile  drain  shall  be  opened  up  across  Mr.  D's  land  I  would  take  the 
water  away  from  Mr.  D  and  render  useless  his  expensive  plant  ;  and 
by  leaving  the  water  on  the  surface  Mr.  A's  lot,  which  is  valuable 
market  garden  property,  is  of  no  practical  use. 
How  should  I  make  my  award  ? 

Answer  i. — Make  award  to  relieve  Mr.  A's  property  irrespective 
of  the  difficulty  spoken  of. 

Question  2. — Mr.  R  makes  requisition  to  have  ditch  extended  across 
the  lands  of  Mr.  M  and  Mr.  S  under  the  provision  of  the  Ditches  and 
Watercourses  Act.     I  attended  at  the  locality,  examined  the  premises 


B^ 


Mr.    S. 


Mr.   B. 


Ditch 


Natural  watercourse 

and  took  considerable  evidence.  I  found  by  taking  levels  and  from 
the  evidence  that  the  natural  watercourse  was  in  the  position  repre- 
sented by  the  dashed  line.     I  found  a  low  swampy  wet  hole  several 


32  ASSOCIATION  OF  PROVINCIAL  LAND  SURVEYORS. 

chains  to  the  north  of  said  natural  watercourse,  and  that  the  water 
causing  said  swampy  place  trickled  down  from  a  running  spring  on  a 
hill  side.  Mr.  M  wanted  the  watercourse  diverted — as  represented 
by  the  dotted  line — so  as  to  drain  the  wet  place  on  his  land,  and  Mr. 
S  objected  to  having  a  second  watercourse  opened  up  across  his  place, 
especially  as  it  would  have  to  pass  through  comparatively  high 
ground.  I  awarded  that  the  natural  watercourse  should  be  slightly 
deepened  through  Mr.  M  and  Mr.  S's  lands,  but  in  an  appeal  from 
Mr.  M  the  Judge  altered  my  award,  directing  that  watercourse  be 
diverted  as  shown  by  the  dotted  line. 

Which  under  the  provisions  of  the  Act  is  the  proper  way  ? 

Answer  i. — Would  be  a  matter  to  be  decided  by  the  features  met 
wnth  such  as  comparative  cost  of  the  two  routes.  To  avoid  a  second 
cut  on  Mr.  S,  run  drain  along  line  of  Mr.  S  and  charge  to  Mr.  M. 


REPORT  OF  COMMITTEE  ON  ENGINEERING. 


Mr.  President, — Your  Committee  begs  to  report  that  we  have 
secured  for  presentation  at  this  meeting  four  papers  on  Engineering 
subjects,  which  will  be  found  of  interest  and  of  value  in  future,  for 
reference. 

We  would  suggest  that  all  members  of  this  Association  avail 
themselves  of  the  advantages  of  enrolling  themselves  as  associate 
members  of  the  Canadian  Society  of  Civil  Engineers. 

Willis  Chipman. 

Chairman. 


REPORT  OF  PUBLICATION   COMMITTEE. 

Of  the  Report  for  A.D.  i8go,  800  copies  were  printed  ;  of  which 
there  were  devoted  to  exchanges  with  kindred  societies  the  following  : 
To  the  Michigan  Society,  135  copies  ;  Illinois,  100  copies  ;  Iowa,  no 
copies  ;  Arkansas,  105  copies  ;  Indiana,  70  copies  ;  Ohio,  no  copies  ; 
School  of  Practical  Science  Engineering  Society,  100  copies. 

From  each  of  the  above  societies  we  received  in  exchange  from 
100  to  1 10  copies.  The  printing  of  our  Annual  Report  of  Proceedings 
has  hitherto  been  done  by  one  firm,  viz.,  C.  Blackett  Robinson, 
Jordan  Street,  Toronto,  their  prices  being  as  low  as  those  of  any  other 
firm  who  could  do  the  work.  The  obtaining  orders  for  our  advertis- 
ing columns  has  been  a  matter  of  considerable  anxiety  to  the  succes- 
sive Publication  Committees,  and  it  occurs  to  the  present  Committee 
that  effective  assistance  in  this  department  could  be  rendered  by  our 
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members  generally,  by  informing  the  secretary  of  parties  who  would 
be  likely  to  advertise  with  us.  We  venture  to  suggest  that  each 
member  make  a  note  of  this,  and  be  on  the  lookout  to  help  the  funds 
of  the  Association  in  this  way.  Nearly  every  branch  of  engineering 
and  surveying  is  practised  by  some  member  or  other  of  our  Associa- 
tion, and  collectively  there  must  be  a  large  number  of  persons  in  trade 
who  would  find  it  advantageous  to  their  business  to  advertise  in  our 
publication. 

Respectfully  submitted  on  behalf  of  the  Committee, 

John  McAree, 

Chairman. 
Toronto,  March  12,  i8gi. 


REPORT  OF  COMMITTEE  ON  ENTERTAINMENT. 


Mr.  President, — The  Entertainment  Committee  for  1890-91  have 
to  report  as  follows  : — 

The  accommodation  and  locality  of  the  place  of  meeting  of  the 
Association  for  the  last  two  years  having  given  general  satisfaction, 
the  same  arrangement  with  the  Canadian  Institute  as  before  was 
carried  out  this  season,  and  the  meetings  were  held  in  the  comfortable 
and  well-fitted  library  of  that  institution. 

In  consequence  of  the  Dominion  elections  being  held  on  the  5th  of 
March,  1891,  the  yearly  meeting  of  the  Association  called  for  the  24th 
of  February  was  postponed  till  the  loth,  nth  and  12th  of  March. 

On  the  evening  of  the  nth  the  fifth  annual  dinner  of  the  Associa- 
tion was  held  at  the  Walker  House,  and  was  generally  pronounced  a 
success  both  in  manner  and  matter  of  entertainment.  The  former 
was  thought  to  be  in  a  great  measure  due  to  your  able  Chairmanship, 
and  that  of  the  Vice-Chairman,  Mr.  E.  Stewart. 

The  festivities  were  graced  by  the  presence  of  the  following  invited 
guests  of  the  Association  :  Mr.  Aubrey  White,  Assistant  Commissioner 
of  Crown  Lands  ;  Mr.  Kivas  Tully,  C.E. ;  Mr.  Wm.  Armstrong,  C.E. ; 
Prof.  C.  Carpmael,  Astronomer;  Messrs.  W.  S.  Drewry,  D.T.S.,  and 
J.  S.  Dennis,  D.T.S.,  of  Ottawa ;  Mr.  E.  B.  Ryckman,  Barrister,  and 
Mr.  W.  A.  Sherwood,  Artist.  The  private  guests  were  Mr.  Blezard, 
M.P. ;  Mr.  J.  Loughrin,  M.P. ;  Messrs.  Canniff  and  W.  I.  Mackenzie. 
Those  seated  numbered  forty-six. 

Some  excellent  speeches  were  delivered  by  the  following  gentlemen 
in  reply  to  the  toasts  set  opposite  their  names,  after  that  of  "  The 
Queen  "  being  duly  honoured :  "  The  Ontario  Legislature,"  Messrs. 
Blezard  and  Loughrin ;  "  The  Association  of  D.  L.  Surveyors," 
Messrs.  Dennis,  Ogilvie  and  Klotz ;  "The  Canadian  Institute,"  Prof. 
Carpmael ;  "  The  Osgoode  Legal  and  Literary  Society,"  Mr.  E.  B. 
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Ryckman ;  "  Association  of  Architects,"  Mr.  Kivas  Tully ;  "  The 
Quebec  P.  L.  S.  Association,"  Mr,  J.  P.  B.  Casgrain  ;  "The  School 
of  Practical  Science  Engineering  Society,"  Mr.  T.  R.  Deacon  ;  "  The 
Canadian  Society  of  Civil  Engineers,"  Prof.  Galbraith  and  H.  D. 
Lumsden  ;  "  The  Crown  Lands  Department,"  Messrs.  A.  White  and 
G.  B.  Kirkpatrick ;  "  The  Press,"  Messrs.  Fawcett,  Smith,  Curran, 
Snetsinger  and  Radford.  The  speeches  were  interspersed  with  songs 
by  Messrs.  Armstrong,  Radford,  Niven,  Klotz  and  Foster  ;  and  stories 
by  Mr.  Ogilvie  and  others.  The  singing  of  "  Auld  Lang  Syne  "  by 
the  company  in  the  good  old-fashioned  style  concluded  an  enjoyable 
evening. 

After  the  adjournment  of  the  meeting  on  the  afternoon  of  this  day 
(i  ith),  an  invitation  from  Profs.  Galbraith  and  Carpmael  was  accepted 
by  a  number  of  our  members,  and  a  visit  to  the  School  of  Practical 
Science  and  the  Toronto  Observatory  was  made.  Much  that  was 
new  and  interesting  and  instructive  was  pointed  out  and  explained 
by  Profs.  Galbraith  and  Carpmael  in  their  respective  departments. 

After  adjournment  on  the  afternoon  of  the  12th  a  visit  was  paid  to 
the  Gallery  of  the  Ontario  Society  ot  Artists  in  response  to  the  invita- 
tion of  the  President  and  officers  of  the  Royal  Canadian  Academy  of 
Arts,  and  a  pleasant  hour  spent  in  viewing  the  paintings  and  statuary 
on  exhibition  by  members  of  that  Association. 

We  have  again  to  thank  the  Toronto  surveyors  for  their  assistance 
in  making  our  entertainments  successful. 

All  of  which  is  respectfully  submitted. 


On  behalf  of  the  Committee, 


Fred.  L.  Foster, 

Chairman. 


AFFILIATION. 

Mr.  Dennis,  President  of  the  D.  L.  S.  Association,  addressed  the 
meeting  as  follows  in  relation  to  the  matter  of  Affiliation  with  the 
Association  of  Dominion  Land  Surveyors  : — 

Mr.  President  and  Gentlemen, — On  behalf  of  the  deputation 
from  the  Dominion  Land  Surveyors'  Association  I  have  to  thank  you 
very  much  for  the  kind  way  in  which  you  have  received  us.  As  you 
know,  we  have  come  here  for  the  purpose  of  laying  before  you  this 
scheme  for  the  affiliation  of  the  two  Associations.  The  question  of 
affiliation  was  suggested  to  your  Association  somewhat  over  a  year 
ago  ;  and  at  that  time,  or  shortly  previous  to  that  time,  I  had  sub- 
mitted to  our  Association  a  memo,  having  in  view  the  affiliation 
of  all  associations  of  land  surveyors  in  Canada.  My  object  was  to 
further  the  interests  of  the  profession  and  to  strengthen  our  hands 
individually  and  collectively.     At  that  time  the  memo,  was  submitted 
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to  your  Association  and  received  some  consideration  at  the  hands  of 
your  executive,  and  we  appointed  a  committee  to  meet  your  Associa- 
tion at  its  last  meeting.  However,  the  committee,  from  unavoidable 
causes,  were  unable  to  be  present,  and  nothing  further  was  done  ;  and 
the  matter  remained  in  that  state,  when  I  prepared  rules  to  govern 
the  affiliation  of  the  Associations,  a  copy  of  which  was  forwarded  to 
your  Association.  Our  object  in  coming  before  you  now  is  to  have 
this  scheme  discussed  and  concurred  in  as  far  as  you  may  see  fit.  As 
the  correspondence  and  this  scheme  of  affiliation  has  already  been 
read  to  you,  you  will  have  gathered  an  idea  of  what  our  intention  is. 

As  you  all  know,  there  are  to-day  in  Canada  five  associations  of 
land  surveyors,  that  is  with  the  one  lately  formed  in  British  Columbia. 
My  object  in  initiating  this  idea  was  in  as  far  as  possible  to  arrange 
that  there  should  be  held  a  convention  at  which  the  members  of  all 
these  associations  should  be  present ;  that,  instead  of  doing  as  we  do 
now,  holding  individual  meetings  at  the  headquarters  of  the  different 
associations,  we  should  hold,  annually  or  biennially  or  triennially,  as 
may  be  agreed  upon,  a  convention  of  the  whole.  I  don't  suppose  it 
will  be  necessary  to  advance  any  facts  in  support  of  the  statement 
that  a  convention  of  all  the  land  surveyors,  or  a  convention  of  the 
affiliated  associations  of  land  surveyors  in  Canada  would  be  a  more 
representative  and  influential  body  than  any  of  our  individual  meet- 
ings are.  The  interests  of  surveyors  throughout  the  country  are 
identical  in  many  ways,  each  province  having  its  own  peculiarities 
which  affect  particularly  its  own  association,  but  there  is  a  general 
interest  which  affects  us  all  as  surveyors,  and  if  we  met  in  convention 
there  is  no  doubt  that  the  discussion  of  these  questions  which  affect 
us  all  would  be  much  better  dealt  with  there  than  they  could  be  as 
individual  associations.  I  think  that  in  a  vast  number  of  ways  we 
would  all  be  benefited.  Our  associations  are  most  of  them  on  a  good 
footing,  and  splendid  work  has  been  done  in  the  last  few  years  ;  work 
which  has  had  the  effect  of  raising  the  standard  of  our  profession  and 
of  our  acquirements  and  enabling  us  to  defend  our  rights  ;  giving  us 
a  recognized  standing  as  a  profession  instead  of  a  trade,  as  we  were 
called  not  very  many  years  ago.  The  Associations  in  Quebec  and 
Manitoba  felt  some  diffidence  about  going  into  this  scheme  in  conse- 
quence of  their  being  incorporated  societies,  and  the)'  say  it  would  be 
necessary  to  obtain  very  extensive  amendments  to  their  Acts  of  Incor- 
poration to  enable  them  to  adopt  the  scheme  ;  however,  the  question 
is  still  open,  and  in  Quebec  they  are  ready  to  adopt  it  if  possible  at 
all.  But  if  we  can  accomplish  affiliation  between  the  Dominion  Land 
Surveyors'  Association  and  your  Association,  Mr.  President,  a  great 
step  will  have  been  made  in  the  direction  of  consolidating  the  whole. 
We  have  a  strong  association  now  of  Dominion  Land  Surveyors,  and 
I  think  we  are  doing  a  good  work.  The  affiliation  of  these  two  will, 
in  my  opinion,  benefit  us  both,  and,  therefore,  we  hope  that  if  possi- 
that  end  may  be  accomplished.  My  idea  in  regard  to  this  was  that, 
if  acceptable  to  you,  this  scheme  which  we  have  drawn  up,  and  which 
I  should  say  was  submitted  to  our  Executive  Committee  before  our 
last  annual  meeting  and  as  amended  by  them  was  submitted  to  our 
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annual  meetincr  lately  held  and  was  approved  by  the  members  then 
present,  and  this  deputation  was  appointed  for  the  purpose  of  coming 
here,  submitting  the  scheme  to  you,  and  in  as  far  as  possible  having 
it  carried  into  effect.  This  deputation  is  authorized  to  meet  your 
views  as  far  as  possible  with  regard  to  the  necessary  amendments  to 
this  scheme.  Of  course  we,  having  drawn  up  this  scheme,  may  have 
put  our  side  of  the  question  rather  forcibly,  and  it  may  be  necessary 
to  consider  some  amendments,  and  if,  as  amended,  it  meets  the  vif  ws 
of  both  Associations  the  end  would  be  accomplished. 


DISCUSSION. 

Mr.  Klotz — I  have  thought  over  this  matter  a  good  deal,  and  it  is 
not  very  clear  in  my  mind  that  it  is  feasible  ;  that  it  is  desirable  I 
admit,  but  as  to  its  feasibility  I  am  not  very  clear  how  it  is  going  to 
be  effected. 

Mr.  Drewry — In  this  scheme  it  is  not  intended  that  one  Associa- 
tion shall  interfere  in  the  department  of  the  other  ;  the  Dominion 
Association  would  not  interfere  in  purely  provincial  affairs,  but  when 
any  question  comes  up  concerning  surveyors  as  a  whole  then  we  can 
act  together. 

Mr.  Gibson — In  bringing  pressure  on  the  Government,  for  in- 
stance, then  we  act  as  a  body  ? 

Mr.  Dennis — I  think  there  is  no  question  that  advantages  will 
accrue  in  this  way  ;  there  are  questions  which  arise  all  over  the  Dom- 
inion in  all  the  provinces  where  surveying  is  being  done  which  affect 
surveyors  as  a  whole.  We,  as  Dominion  Land  Surveyors,  succeeded 
in  fighting  the  battle  of  our  fellow  surveyors  in  British  Columbia 
where  the  Government  was  employing  men  to  make  surveys  who 
were  not  surveyors  at  all.  We  also  succeeded  in  three  or  four  other 
instances  where  surveyors  as  a  whole  were  very  intimately  concerned. 
Last  winter  when  a  Bill  was  brought  in  to  create  a  Geological  Sur- 
vey separate  department,  there  was  a  clause  put  in  that  Bill  which 
gave  the  members  of  the  Geological  Survey  staff  all  the  rights  which 
we  possessed  ;  it  gave  them  the  right  to  make  surveys  anywhere  and 
everywhere, — practically  legislated  them  into  our  profession.  We 
fought  that  question  and  we  had  the  Bill  amended,  that  clause  being 
changed  so  that  they  would  not  be  given  powers  that  would  interfere 
with  the  rights  of  surveyors  throughout  the  Dominion.  That  affected 
the  Provincial  Land  Surveyors  as  well  as  us,  because  it  authorized 
them  to  go  into  Ontario  or  any  other  province  and  make  surveys  ;  it 
did  not  authorize  them  to  run  side  lines  and  lines  between  lots,  but  it 
gave  them  rights  which  we  have  acquired  under  the  law  as  surveyors. 
Now,  questions  of  this  kind  are  sure  to  arise  in  the  future,  and  if  we 
are  a  combined  body  of  surveyors  in  Canada  we  will  fight  these  bat- 
tles much  better  than  we  do  now  fighting  them  individually.  We 
don't  ask  any  of  the  individual  associations  to  give  up  anything  of 
their  autonomy  or  any  of  their  particular  rights.     And  I  feel  that  the 
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voice  of  a  convention  of  the  affiliated  associations  of  land  surveyors 
of  Canada  would  be  listened  to  with  very  much  more  respect  than  it 
now  is  when  it  comes  from  the  individual  associations. 

The  President — I  think  it  will  be  a  move  in  the  right  direction, 
provided  there  are  no  very  great  difficulties  in  the  way  of  carrying 
out  the  scheme.  Take  matters  in  the  rowing  world,  for  instance  ; 
the  Amateur  Association  of  Canada  has  affiliated  a  great  number  of 
clubs,  and  in  that  way  the  amateur  rowing  of  Canada  has  come  up  to 
a  very  high  standing.  In  football  it  is  the  same.  I  don't  see  that  we 
would  be  put  to  anj'  greater  expense  than  we  are  now  ;  the  only  dif- 
ference, I  presume,  would  be  the  awkwardness  that  might  occur  to 
some  of  the  members  of  our  Association  in  Ontario  in  going  to 
Ottawa  the  year  the  Convention  was  held  there,  and  similarly  the 
Dominion  Land  Surveyors  might  find  it  inconvenient  to  come  to 
Toronto,  but  these  are  only  difficulties  in  detail.  Unquestionably  we 
would  reap  benefits  by  having  papers  on  the  broad  question  of  sur- 
veying generally  prepared  and  read  at  these  joint  conventions.  Per- 
sonally I  feel  that  I  would  like  to  do  all  I  can  to  have  the  thing 
carried  out. 

Mr.  Ogilvie — I  think,  if  the  scheme  of  affiliation  could  be  consum- 
mated the  interchange  of  ideas  between  the  members  of  the  different 
associations  would  be  worth  a  great  deal.  The  greatest  objection  I 
have  heard  is  the  cost  of  travelling  east  to  Ottawa  and  west  to 
Toronto,  but  as  the  cost  is  not  very  great  I  don't  think  that  is  a  very 
important  objection.  It  would  lend  an  increased  importance  to  the 
profession,  whereas  now  we  are  hardly  known.  Last  winter  when  we 
were  fighting  the  Geological  Survey  a  great  many  people  laughed  at 
us  and  asked,  Who  are  the  surveyors  ?  I  think  we  could  act  much 
more  forcibly  in  the  way  of  law  making  and  amendments  than  we  do 
now. 

Mr.  Gibson — I  think  what  we  want  is  to  have  each  province  have 
its  own  association,  and  that  the  Dominion  Association  should  be 
formed  of  representatives  from  each  province.  I  believe  if  we  attempt 
to  make  one  association  of  all  the  provinces  it  will  be  a  failure.  The 
ideas  are  different,  the  law  is  different,  and  the  practice  is  different  to 
a  greater  or  less  extent.  If  a  central  association  could  be  formed  of 
representatives  sent  from  each  local  association,  and  the  expenses  of 
these  representatives  paid  I  think  it  would  be  a  very  good  scheme. 
But  I  am  pretty  well  satisfied  that  if  we  attempt  to  have  our  meetings 
at  Ottawa,  Toronto,  Halifax,  Winnipeg,  and  Victoria  and  these 
places,  the  affair  would  end  in  a  break-up,  which  I  would  be  very 
sorry  indeed  to  have  occur. 

Mr.  Stewart — What  Mr.  Gibson  has  said  is  just  what  I  have  been 
thinking  of  as  the  proper  way  of  carrying  this  out. 

With  regard  to  what  has  been  said  about  the  geological  branch  of 
surveys,  and  especially  traverses  of  lakes  it  seems  to  me  that  they 
were  trespassing  on  our  ground. 
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Mr.  Ogilvie — They  wanted  to  create  themselves  into  a  topograph- 
ical survej',  and  the  misunderstanding  was  as  to  the  word  "  topo- 
graphical." They  intended  it  in  a  very  limited  sense,  but  we  said,  If 
you  do  not  intend  it  in  an  extended  sense  your  heirs  and  successors 
may  use  it  in  that  way  ;  and  the  result  was  that  they  agreed  to 
expunge  the  word  "  topographical."  But  as  far  as  making  surveys 
for  their  own  purposes  is  concerned,  we  must  concede  that  in  view  of 
their  services  to  the  public  they  must  make  some  kind  of  a  survey. 
It  is  not  a  public  survey,  it  is  not  to  be  accepted  in  any  sense  in  that 
Avay  ;  but  we  were  afraid  that  they  might,  having  this  word  in  their 
Act. 

Mr.  Stewart — Whatever  is  done  the  fact  is  that  in  these  traverses 
of  lakes  the  Geological  Survey  have  within  the  last  few  years  done 
some  work  which  more  properly  belongs  to  surveying  than  it  does  to 
geology.  I  think  they  have  devoted  more  time  to  the  traverses  of 
lakes  than  to  the  geological  features  of  the  country,  and  in  that  case 
I  think  we  might  insist  on  having  a  surveyor  appointed  on  their 
staff. 

Mr.  Drewry — In  that  clause  of  the  Geological  Survey  Act  pro- 
posed they  had  power  to  make  topographical  and  geological  surveys 
coupled  with  the  power  to  plant  marks  to  perpetuate  these  surveys, 
and  we  fought  that,  so  that  now  if  they  do  traverse  a  lake  they  have 
no  right  to  tie  them  in. 

The  matter  was  then  referred  to  a  committee. 


TJie  Association  of  Dominion  Land  Surveyors  and  the  Association  of 
Provincial  Land  Surveyors  for  Ontario  having  agreed  to  become 
affiliated,  the  following  Rules  and  Regulations  are  adopted  to 
govern  the  relations,  meetings  and  all  transactions  of  the  affiliated 
Societies  : — 

RULES    AND    REGULATIONS. 

1.  The  affiliation  of  the  two  Associations  shall  not  interfere  with 
the  individuality  or  autonomy  of  either  Association. 

2.  Each  Association  shall  continue  the  issue  of  its  annual  report  ; 
the  proceedings  of  the  Convention  of  the  affiliated  Associations  being 
published  in  manner  hereinafter  provided. 

3.  Each  Association  shall  appoint  a  delegation  of  five  members  to 
represent  it  at  the  annual  meeting  of  whichever  Association  is  acting 
as  the  Convention  meeting  as  hereinafter  provided,  the  Committee 
formed  of  these  delegations  to  be  known  as  the  Convention  Commit- 
tee. All  matters  of  mutual  interest  between  the  two  Associations  to 
be  decided  by  a  majority  of  the  votes  of  the  said  delegations.  The 
chairman  of  the  delegation  of  the  Association  at  whose  headquarters 
the  Convention  meets  to  be  chairman  of  the  above  Convention 
Committee. 
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The  proceedings  of  the  Convention  Committee  shall  be  governed 
by  the  rules  of  parliamentary  procedure,  and  a  copy  of  the  same 
furnished  each  Association,  who  may  incorporate  such  portions  of 
the  proceedings  as  they  may  see  fit  in  their  annual  reports.  Each 
delegation  to  have  five  votes,  either  in  person  or  by  proxy.  In  case 
any  member  of  the  delegation  finds  it  impossible  to  attend,  his  vote 
shall  be  exercised  by  the  chairman  of  his  delegation. 

4.  The  Convention  meetings  shall  commence  in  the  year  1892, 
and  shall  be  held  each  year  thereafter.  This  meeting  shall  be  called 
"  The  Convention  of  Canadian  Land  Surveyors."  The  first  of  these 
meetings  shall  be  held  in  Ottawa,  and  the  subsequent  meetings  shall 
be  held  in  Toronto  and  Ottawa  alternately. 

5.  The  Convention  Committee  shall  arrange  the  programme  for 
the  Convention,  and  all  papers,  reports,  etc.,  which  are  sent  to  the 
two  Associations,  and  which  will  be  read  at  the  annual  meetings  of 
Associations  or  appear  in  the  reports  of  the  Associations  for  the  year 
in  which  the  Convention  is  held,  shall  be  submitted  to  the  Convention 
Committee,  and  they  shall  select  therefrom  such  papers,  reports,  etc., 
as  they  may  consider  proper  to  be  read  or  presented  to  the  Conven- 
tion. All  papers,  reports,  etc.,  shall,  however,  remain  the  property 
ot  the  Association  to  whom  they  were  originally  submitted. 

6.  Nothing  shall  be  presented  to  the  Convention  which  properly 
pertains  only  to  one  Association,  and  all  papers  read  and  discussions 
by  the  Convention  shall  be  such  as  interest  or  affect  the  profession  of 
land  surveying  as  a  whole. 

7.  Each  Association  agrees  to  amend  its  constitution  and  by-laws 
where  necessary,  so  as  to  bring  these  rules  and  regulations  into  effect. 

8.  Each  Association  agrees  to  say  on  the  first  page  of  their  annual 
reports  "  Affiliated  with  the  Association  of  Dominion  Land  Survey- 
ors," or  "  Association  of  Provincial  Land  Surveyors  for  Ontario,"  as 
the  case  may  be. 

g.  Each  Association  binds  itself  to  admit  any  other  Association  of 
Land  Surveyors  in  Canada  to  affiliation  upon  the  acceptance  by  such 
Association  of  these  rules  and  regulations. 

10.  Any  proposed  amendments  to  these  rules  and  regulations  after 
their  acceptance  by  both  Associations  must  be  sent  to  the  Secretary 
of  each  Association  at  least  one  month  before  the  date  of  meeting  of 
Convention,  and  such  proposed  amendments  shall  be  set  forth  on  the 
notices  of  Convention  meeting. 

11.  All  voting  by  the  Convention  Committee  shall  be  an  open  or 
standing  vote  ;  a  majority  of  the  votes  cast  to  decide  questions. 

12.  Each  Association  agrees,  and  hereby  binds  itself  to  do  every- 
thing necessary  to  strengthen  the  hands  of  the  Convention  Committee 
by  supporting  them  in  all  matters  which  affect  the  profession  of  Land 
Surveying  as  a  whole. 
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DISCUSSION  WITH  REGARD  TO  REGISTRARS'  FEES. 


The  President — With  regard  to  the  fees  charged  in  the  Registry- 
Offices  for  the  inspection  of  a  registered  plan,  as  far  as  I  can  learn 
there  is  no  actual  legislation  governing  this  point.  The  matter  was 
brought  to  my  attention  last  year,  and,  together  with  some  members 
of  the  profession  in  Toronto,  I  waited  upon  Mr.  Johnston,  the  Inspector 
of  Registry  Offices,  and  drew  his  attention  to  this  point.  In  some 
offices  I  was  credibly  informed  that  the  practice  has  been  to  charge 
twenty-five  cents  for  each  plan  ;  in  others  they  claimed  the  right  to 
furnish  copies  and  charge  certain  fees.  We  contended  that  a  surveyor 
should  be  permitted  to  examine  and  take  what  notes  he  pleased  of  a 
plan  for  ten  cents  if  he  did  the  work  himself.  He  promised  that  the 
matter  should  receive  attention  at  the  meeting  of  this  coming  Legis- 
lature. I  think  it  would  be  advisable  in  case  such  legislation  be 
brought  before  the  House  this  session  that  somebody  on  behalf  of  the 
surveyors  should  watch  what  they  propose  to  do,  and,  if  necessary, 
try  and  control  it.  It  is  hard  to  know  what  the  registrars  may  do  ; 
like  the  rest  of  the  world  I  suppose  they  want  to  get  as  large  fees  as 
they  can,  and  I  think  it  would  be  in  our  own  interest  to  watch  any 
proposed  legislation. 

Mr.  Miles — I  never  was  charged  anything  at  all  in  a  registry  office. 

The  President — But  it  is  not  a  very  pleasant  thing  to  go  into  a 
registry  office  and  be  allowed  these  privileges  as  a  matter  of  courtesy. 
It  is  a  business  transaction,  and  I  think  it  ought  to  be  settled  on  a 
business  basis.  We  want  to  go  in  there  and  be  able  to  say,  We  have 
a  right  to  see  this  plan  for  so  much. 

Mr.  Aylsworth — I  think  he  has  no  right  to  allow  any  search  to  be 
made  without  the  regular  fees.  I  have  usually  paid  twenty-five  cents 
for  seeing  a  plan  and  making  a  copy  if  I  desired  to  do  so. 

Mr.  Gibson — Ten  cents  is  the  legal  limit. 

Mr.  Aylsworth — Is  there  any  authority  for  that  ?  Our  President 
says  there  appears  to  be  no  fixed  rate. 

The  President — Mr.  Johnston  told  me  that.  The  objection  he 
raised  was  this,  and  I  think  it  may  have  been  fairly  raised  by  some 
registrar,  he  did  not  believe  it  was  in  the  interests  of  the  public  to 
hand  a  plan  to  anybody  who  came  in  and  asked  for  it.  Supposing  he 
begins  and  makes  a  copy  of  it  ;  he  pins  tracing  paper  over  it  and  so 
on,  and  might  perhaps  keep  it  an  hour  or  two,  and  somebody  else 
might  come  and  want  to  see  it.     That  was  the  objection  I  had  to  meet. 

Mr.  Gibson — Surveyors  must  have  the  plans  ;  they  can't  do  their 
business  if  they  don't  have  exact  copies  of  them. 

The  President — I  think  it  would  be  well  to  appoint  some  one  to 
watch  any  legislation  of  this  kind  that  may  be  going  on  at  this  session 
of  Parliament. 
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Mr.  Bowman — With  regard  to  the  appointment  of  registrars,  the 
•custom  has  been  to  appoint  some  poHtician  who  probably  knows 
nothing  at  all  about  the  business.  Now,  I  think  there  should  be 
some  movement  made  to  have  those  who  know  something  about 
registry  offices  appointed  as  registrars.  It  should  be  a  regular  salaried 
position  to  which  a  man  could  have  a  chance  of  rising.  If  a  surveyor 
wanted  or  chose  office  work,  there  should  be  some  probability  of  his 
getting  up  to  the  top  of  the  ladder  through  time.  The  fees  are  alto- 
gether out  of  proportion  to  the  work  that  is  done,  and  I  think  surveyors 
should  have  the  preference. 

Mr.  Aylsworth — Perhaps  when  we  are  incorporated  we  will  have 
more  influence  with  the  Government.  It  is  a  matter  under  the  con- 
sideration of  the  Legislature  to  fix  a  salary  for  registrars  and  sheriffs 
and  have  all  the  fees  of  the  office  funded.  My  impression  is  that  that 
would  be  better  than  the  present  system. 


PRESIDENT'S   ADDRESS,    1891. 


Gentlemen  of  the   Association   of  Provincial   Land   Surveyors 
OF  Ontario  : — 

We  are  once  more  permitted  to  meet  together  in  health,  strength 
and  the  enjoyment  of  those  faculties  which  have  been  bestowed  on  us, 
for  which  may  we  all  truly  thank  God. 

I  have  much  pleasure  in  welcoming  you  to  this  our  Sixth  Annual 
Meeting,  and  hope  that,  like  those  meetings  which  have  gone  before, 
this  one  may  prove  instructive  and  useful  and  be  another  firm  step  in 
our  upward  course.  I  have  to  record  the  loss  the  profession  and  our 
Association  has  sustained  in  the  death  of  the  late  Mr.  Hugh  Wilson, 
who  died  Nov.  7th,  i8go,  in  his  6ist  year.  Born  at  Lachute,  Que., 
in  his  younger  days  he  had  to  earn  his  living.  After  fourteen  he  was 
articled  by  Capt.  Quinn,  of  Lachute,  as  apprentice  to  R.  F.  Andrews, 
of  Montreal,  to  learn  the  trade  of  mathematical  instrument-making 
at  $4  per  month  and  board.  After  five  years,  ill  health  made  him  give 
up  business  and  he  went  to  the  lumber  shanties  for  the  winter.  Then 
he  became  a  student  at  Rockwood  Academy  and  finally  at  Toronto 
University  College.  He  took  his  P.L.S.  m  1858,  and  became  a  mem- 
ber of  the  Board  of  Examiners  about  1867,  and,  in  1874,  ^  Fellow  of 
the  Geological  Society  of  London,  Eng.  Mr.  Wilson  spent  eighteen 
seasons  on  Mining  and  Government  Surveys  on  the  north  shores  of 
Lakes  Huron  and  Superior,  and  enjoyed  the  reputation  of  being 
among  the  best  posted  men  in  the  country  as  regards  the  resources 
of  that  region. 

On  considering  what  form  my  address  should  take,  I  have  thouo^ht 
it  would  not  be  out  of  place,  now  that  we  are  six  years  old,  firstly,  to 
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invite  you  to  take  a  retrospect  of  what  our  Association  has  done  in 
the  past  ;  s^condly,  to  enquire  what  there  is  still  for  it  to  do. 

On  looking  over  our  Proceedings  of  the  last  five  years,  one  cannot 
but  feel  considerable  satisfaction  at  the  very  creditable  showing  these 
five  Reports  make,  and  certainly,  to  every  surveyor  in  the  Province, 
they  must  afford  a  very  interesting  and  useful  volume  ;  but  it  is  deeply 
to  be  regretted  that  it  is  not  to  be  found  on  every  book-shelf.  While 
on  the  subject  of  our  Report,  would  it  not  be  well  for  us  to  consider  • 
the  adoption  of  a  uniform  binding  for  our  Reports,  say  in  volumes  of 
five  years  each  ?  No  doubt,  a  considerable  saving  might  be  made  by 
having  a  large  number  done  in  the  same  style  and  at  the  same  time. 
I  want,  however,  to  look  a  little  closer  and  see  what  these  Reports 
contain  and  what  subjects  are  dealt  with.  I  find  some  forty  papers 
have  been  presented  on  various  subjects,  including  Land  Surveying, 
Bridging,  Road-making,  Dramage,  Instruments,  etc.,  etc.  Our  Stand- 
ing and  other  Committees  have  also  made  valuable  reports  on  the 
same  and  similar  subjects.  All  of  which  have  been  the  outcome  of 
considerable  personal  labour  on  the  part  of  those  who  prepared  the 
papers  and  of  concerted  effort  on  the  part  of  the  Committees  from 
whom  the  reports  have  come. 

During  the  first  years  of  our  existence  the  Survey  Act  was  revised 
and  the  standard  of  examination  was  raised,  which,  with  the  kindly 
assistance  of  the  Hon.  The  Commissioner  of  Crown  Lands  and  the 
Board  of  Examiners,  became  law.  The  laws  on  drainage  were  also 
under  careful  consideration,  and  certam  amendments  were  obtained. 
In  the  matter  of  Registered  Plans,  this  Association  has  laid  down 
certain  conditions  as  to  their  preparation  and  to  the  amount  of 
survey  necessary,  which  are  greatly  to  the  point,  but  which  might 
reasonably  be  even  further  extended. 

The  Boundary  Commission  has  also  been  taken  up,  and  it  is  to  be 
hoped  that  a  matter  of  so  much  importance  will  not  be  dropped  by 
this  Association  until  it  be  fully  demonstrated  that  no  good  is  to  be 
looked  for  from  it.  For  my  own  part,  I  would  say  that  I  look  for  the 
very  greatest  good  and  much  satisfaction  to  the  public  at  large  from 
a  scheme  such  as  Mr.  Ogilvie  has  outlined,  not  only  in  matters  of 
survey,  whether  public  or  private,  but  also  in  matters  of  drainage  and 
of  local  improvements  where  disputes  arise.  Many  other  matters  of 
teclinical  importance  have  come  before  us.  Instruments,  ancient  and 
modern,  have  been  exhibited,  from  an  old  compass  and  quadrant  of  last 
century  to  the  modern  solar  transit,  the  Lugeal  micrometer,  and  the 
rolling  planimeter,  with  steel  tapes  and  bands  in  considerable  variety. 

We  must  not  overlook  our  exchanges.  They  now  amount  to  — , 
being  with  the  Associations  of  Ohio,  Illinois,  Michigan,  Indiana, 
Arkansas,  etc.,  etc.  They  form  in  themselves  a  most  valuable  addi- 
tion to  any  surveyor's  library,  and  ar  a  cost  of  not  more  than  the 
ordinary  subscription  to  our  own  Association. 

Nor  has  the  past  been  entirely  forgotten  ;  in  several  of  our  Presi- 
dent's addresses,  and  in  other  papers,  much  of  the  past  history  of  our 
profession,  and  consequently  of  this  country,  has  been  brought  again 
to  the  light  of  day — a  history  of  which  we  may  justly  feel  proud — a 
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history  of  the  lives  and  doings  of  our  predecessors  which  we  may  well 
imitate.  But  beyond  all  this,  gentlemen,  our  Association  has  done 
something  which,  to  my  mind,  is  worth  all  the  rest  put  together  ;  it 
has  brought  us  together,  man  to  man,  and  face  to  face  ;  it  has  brought 
us  to  know  each  other,  to  know  the  sound  of  each  other's  voices,  and 
has  created  a  bond  of  Fellowship  which  must  raise  us  in  our  own 
and  in  the  estimation  of  everyone  else 

Now,  let  us  inquire  what  is  still  to  be  done.  There  are  still  a  few 
more  surveyors  in  the  Province  to  be  brought,  into  our  Association,  I 
think  we  can  show  them  just  and  good  reasons  for  joining,  and  surely 
no  one  having  once  joined  will  seriously  think  of  leaving.  Some,  no 
doubt,  cannot  always  manage  to  attend  our  meetings.  Do  not,  there- 
fore, let  those  of  us  who  do  attend,  look  down  upon,  or  think  less  of 
those  who  are  not  so  fortunate,  but  let  us  try  and  make  our  Reports 
all  the  more  attractive. 

We  have  several  important  matters  still  incomplete.  The 
Boundary  Commission  is  to  come  up  at  this  meeting.  The  proposed 
affiliation  of  the  various  Associations  of  the  Dominion  is  to  be  dis- 
cussed. It  comes  to  us  this  year  in  the  form  of  a  deputation  of  the 
Dominion  Land  Surveyors'  Association,  from  Ottawa,  in  which,  I  am 
glad  to  see,  are  some  of  our  own  members.  I  would  bespeak  for  them 
a  hearty  welcome  and  a  fraternal  and  courteous  consideration  of  what 
they  come  to  propose. 

Though  much  has  been  done  in  the  Survey  and  Drainage  Acts, 
they  cannot,  I  think,  be  considered  yet  as  quite  perfect  and  are  quite 
important  enough  to  be  made  subjects  to  be  referred  to  Special  Com- 
mittees to  report  upon.  The  papers  on  these  subjects  by  Messrs, 
Gibson  and  Coad,  to  be  read  at  this  meeting,  will,  no  doubt,  prove 
valuable  additions  to  the  information  we  already  have. 

The  most  important  subject,  however,  which  is  to  come  before  us, 
is  that  of  Incorporation.  It  is  one,  the  consideration  of  which  is  the 
natural  result  of  association.  In  other  Provinces,  it  has  already  been 
inaugurated  ;  in  some  of  these  where  incorporation  came  first,  asso- 
ciation naturally  followed  and  I  cannot  but  think  that  whichever  one 
comes  first  the  other  is  sure  to  follow,  be  it  sooner  or  later.  A  paper 
on  this  subject  will  be  presented  by  our  eloquent  confrere,  Mr.  J.  P. 
B,  Casgrain,  who,  being  a  member  of  the  Incorporated  Society  of 
Quebec  and  of  the  Association  of  Ontario,  will  be  able  to  put  the 
matter  in  a  practical  and  clear  manner  before  us.  This  is,  I  have 
said  before,  a  most  important  subject,  and  its  adoption  or  rejection 
should  not  be  hastily  or  carelessly  gone  into,  as  it  will  inevitably  be  a 
turning-point  in  our  career. 

In  conclusion,  I  wish  to  thank  the  officers  and  committee-men 
with  whom  I  have  been  associated  this  year,  particularly  the  Secre- 
tary, Mr.  A.  J.  VanNostrand,  who  has  worthily  filled  the  place  of  our 
first  Secretary,  Mr.  Willis  Chipman. 

Finally,  gentlemen,  I  would  invite  your  attention  to  the  various 
matters  to  be  brought  before  you,  trusting  that  your  deliberations  may 
successfully  lead  to  the  building  up  and  establishment  of  our  profes- 
sion on  a  sure  and  permanent  foundation. 


:p.a.]pee,s. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 

Members.] 

PRACTICAL    WORKING     OF     THE     DITCHES 
AND   WATERCOURSES   ACT. 

By  RICHARD  COAD,  P.L.S.. 
Glencoe,  Ont. 


Last  year  the  Committee  on  Drainage  made  some  suggestions  as  to 
certain  sections  of  the  Ditches  and  Watercourses  Act  that  were  not 
good,  or  might  be  improved  by  amendment,  and  I  have  heard  opinions 
expressed  by  lawyers,  as  well  as  members  of  our  own  profession,  that 
this  Act  from  one  end  to  the  other  is  bad,  and  unworkable  in  some 
cases.  Be  this  as  it  may,  the  object  of  the  Act  is  a  good  one,  and  as 
it  is  one  of  the  ways  or  methods  provided  by  means  of  which  individ- 
uals may  the  better  drain,  improve  and  cultivate  their  lands,  we  must 
accept  it  as  it  is  till  we  get  something  better,  and  in  this  paper  I  will 
endeavour  to  set  forth  a  small  part  of  my  experience  in  working  under 
it,  commencing  from  the  time  the  engineer  receives  the  notice  (Form 
C),  mentioned  in  Sec.  8  of  the  Act,  from  the  municipal  clerk. 

On  receipt  of  the  notice  or  requisition  for  the  drain,  I  mark  on  it 
the  date,  and  appoint  the  day  for  attending  at  the  locality,  within  the 
time  limited  by  Sec.  6,  and  endorse  the  same  upon  the  notice,  and 
send  to  the  clerk  the  requisite  notice  of  such  appointment,  and  at  the 
same  time  (although  not  required  so  to  do)  I  always  send  a  similar 
notice  to  the  individual  calhng  the  engineer  out,  as  many  of  the 
persons  who  make  use  of  this  Act  do  not  have  a  daily  mail,  and  many 
of  the  township  clerks  are  similarly  situated,  and  by  the  time  the 
clerk  receives  the  notice  from  the  engineer,  and  the  applicant  from 
the  clerk,  it  is  often  too  late  to  give  the  proper  notice  to  the  individ- 
uals interested,  and  it  has  frequently  happened  that  I  have  arrived  at 
the  place  and  been  unable  to  proceed  with  the  examination  and 
survey  from  this  cause. 

On  arriving  at  the  ground,  I  always  ascertain  if  the  formalities  as 
to  preliminary  meeting,  notices,  etc.,  have  been  carried  out  to  the 
letter,  and,  if  everything  is  regular  up  to  that  time,  I  proceed  to  make 
a  preliminary  examination  of  the  locality  and  ascertain  how  many 
owners'  lands  the  ditch  will  require  to  be  extended  through,  and  thus 
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see  if  the  requisition  is  sufficiently  signed  for  the  carrying  out  of  the 
scheme.  Accordmg  to  the  reading  of  the  Act,  Sec.  6  and  Sub-Sec- 
tions, the  clerk  should  not  file  the  requisition  unless  sufficiently  signed  ; 
but  as  the  application  is  generally  written  out  by  the  applicant  him- 
self, who  is  usually  not  very  well  posted  on  the  Act,  and  probably 
guided  by  an  old  copy  of  it,  without  amendments,  it  is  often  very 
difficult  for  the  township  clerk  to  know  whether  the  requisition  is  a 
proper  one  or  not,  and  he  invariably  sends  the  copy  on  to  the 
engineer,  and  the  engineer  can  only  determine  by  an  examination  of 
the  locality.  The  engineer  cannot  be  too  particular  in  seeing  that  all 
the  steps  taken  by  the  applicant  have  been  in  accordance  with  the 
course  laid  down,  and  that  every  step  laid  down  has  been  followed, 
as  there  is  usually  one,  if  not  more,  persons  on  every  drain  of  this 
kind  who  is  ready  to  cause  trouble,  if  the  slightest  inducement  is 
offered.  The  judgments  on  decided  cases  mentioned  in  the  report  of 
the  Drainage  Committee  of  last  year  also  show  the  importance  of  this. 
If  the  proceedings  so  far  have  not  been  regular,  I  point  this  out  and 
direct  the  parties  where  they  have  erred,  and  the  preliminaries  in  part 
or  in  the  whole  must  be  gone  through  in  the  regular  way  before  the 
survey  is  proceeded  with.  If  everything  has  been  regular,  I  next 
hear  ivhat  the  parties  have  to  say,  in  accordance  with  Sec.  8,  and 
generally  find  that  to  get  through  this  part  of  the  programme  m  a 
satisfactory  manner  is  more  difficult  and  often  takes  longer  than 
making  the  survey.  Usually  the  smaller  the  job  the  greater  is  the 
amount  of  quarrelling  and  jangling  to  be  done  over  it  on  the  part  of 
the  neighbours  interested  ;  and  in  many  cases  it  does  not  take  long 
to  ascertain  that  the  cause  of  the  engineer  being  called  out  is  not  for 
the  purpose  of  procuring  the  better  drainage  of  land  on  the  part  of 
the  applicant,  but  that  he  is  at  variance  with  his  neighbour  from  some 
cause  far  remote  from  drainage,  and  this  means  is  taken  up  in  hopes 
that  he  can  in  some  way  get  the  start  of  him  as  it  were. 

I  have  found,  however,  that  in  many  cases  there  are  some  points 
rather  difficult  to  decide  as  to  what  is  best  to  be  done,  and  as  many 
of  the  parties  are  not  at  all  acquainted  with  the  Drainage  Act  and 
the  engineer's  duties  under  it,  and  they  will  tell  him  that  if  he  does  50 
and  so,  they  intend  to  appeal  against  the  award.  I  always  make  it 
a  point  to  take  a  copy  of  the  Ditches  and  Watercourses  Act  with  me, 
and  when  points  arise,  as  to  where  the  people  have  a  wrong  impres- 
sion of  the  Act,  engineers'  duties,  etc.,  I  read  to  them  the  sections 
relating  thereto.  I  always  try  to  have  the  people  understand  what 
the  engineer's  duties  are  in  the  matter,  and  then  let  them  see  by  what 
I  do  that  I  intend  to  follow  out  the  course  as  laid  down  as  nearly  as 
I  can,  and  intimate  to  them  that  if  they  wish  to  appeal  to  the  county 
judge  when  the  award  is  made  out,  that  they  have  that  privilege  and 
are  quite  at  liberty  to  do  so,  so  far  as  I  am  concerned.  Where  I  have 
done  this,  I  have  had  few  or  no  appeals,  as  people  are  not  generally 
slow  to  see  that  the  engineer  understands  what  his  duties  are  in  the 
matter  and  that  he  intends  to  carry  them  out. 

I  always  listen  to  what  each  interested  individual  has  to  say  in  the 
matter,  however  unimportant  it  may  seem  to  me  at  the  time,  as  the 
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person  who  has  anything  to  tell  in  the  matter  usually  thinks  it  of  the 
utmost  importance,  and  is  very  necessary  to  a  proper  solution  of  the 
case.  Be  this  as  it  may,  it  relieves  him  to  express  what  he  knows  or 
does  not  know  in  the  matter  and  does  the  engineer  no  harm.  Where 
there  is  more  than  usual  jangling  and  difference  of  expressed  opinion 
it  may  be  well  for  the  engineer  to  examine  the  parties  on  oath,  and 
reduce  the.  evidence  to  writing  as  he  is  authorized  to  do.  I  have 
never  done  so,  however,  as  it  is  usually  inconvenient  to  do  this  and 
would  in  many  cases  be  a  waste  of  time,  but  in  some  cases  I  have  no 
doubt  it  would  have  a  salutary  effect,  and  be  the  shortest  way  to  dis- 
pose of  the  preliminary  talk  if  it  serves  no  other  purpose,  and  allows 
of  the  work  of  survey  to  be  proceeded  with.  I  might  here  say  that  I 
always  rely  upon  my  own  examination  and  levels  of  the  locality  rather 
than  upon  any  evidence  given  on  any  point  that  may  have  a  bearing 
on  the  case. 

When  the  drain  in  question  is  to  be  a  long  one  there  is  generally 
only  the  one  course  which  can  be  followed,  and  drainage  is  generally 
the  object  sought ;  but  with  short  drains  it  frequently  happens  that 
one  of  two  outlets  may  be  chosen,  probably  one  on  the  applicant's 
own  land  by  a  little  deeper  digging,  than  by  another  course  through 
his  neighbour's  land.  I  alwaj's  take  the  view  that  where  a  man  can 
get  an  outlet  on  his  own  place  with  a  reasonable  amount  of  labour  he 
has  no  right  to  bother  his  neighbour  about  it,  when  his  neighbour  is 
opposed  to  it.  I  have  sometimes,  where  there  was  a  dispute  over  two 
routes,  made  a  survey  of  both,  and  after  considering  the  advantages 
and  disadvantages  of  each,  after  figuring  the  same  up,  have  decided 
in  the  office  which  one  to  adopt,  and  made  the  award  in  accordance 
therewith. 

Methods  of  making  the  survey  have  been  fully  described  in  previous 
papers  by  members  of  this  Association,  I  will  therefore  not  enlarge 
upon  this  part  of  the  subject. 

When  the  drain  is  located  I  make  my  examination  of  the  lands  for 
the  purpose  of  ascertaining  the  amount  of  benefit  to  be  derived  by 
each  parcel  that  will  be  effected  by  the  proposed  work  ;  and  in  doing 
this  I  am  assisted  very  much  by  the  fifty-rod  limit  of  benefit  set  forth 
in  Sub-Sec.  2  of  Sec.  8  of  the  Act,  and  while  many  farmers  and 
lawyers  and  even  engineers  doubt  the  justness  of  this  limit,  yet  it 
defines  the  engineer's  duties  in  this  respect  very  closely  and  much 
simplifies  the  apportioning  of  the  work.  Again,  I  always  maintain 
that  the  intention  of  this  Act  is  not  for  the  purpose  of  carrying  out 
large  drainage  schemes  as  some  would  attempt  under  it,  and  the 
introduction  of  the  fifty-rod  limit  in  1887  clearly  points  this  way. 

I  generally  find  that  where  water  is  brought  down  from  a  consider- 
able distance  above  the  land  of  the  person  applying  for  the  drain,  as 
is  often  the  case,  that  the  applicant  and  parties  below  are  of  the 
opinion  that  those  parties  up  the  drain  can  be  made  parties  to  the 
award.  This,  of  course,  is  a  mistake,  and  if  the  engineer  does  not 
want  to  leave  in  the  minds  of  the  parties  impressions  that  he  has 
peculiar  ideas  of  apportioning  a  ditch,  he  should  be  careful  to  point 
out  how  he  is  limited  in  this  respect  to  fifty  rods.     I  might  here  say 
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that  the  case  just  referred  to  is  one  which  causes  a  great  deal  of 
trouble,  and  I  have  failed  as  yet  to  apply  the  Act  to  the  case  in  a 
satisfactory  manner,  as  the  parties  owning  higher  lands  will  throw 
their  water  down  upon  the  lower  and  frequently  more  level  lands  and 
will  not  sign  a  requisition  or  assist  in  any  way  to  carry  it  off.  There 
is  often  sufficient  fall  from  the  upper  to  the  lower  man's  land  to  drain 
it  by  flooding  the  lower,  but  he  cannot  come  at  the  upper  parties 
further  than  the  fifty  rods  for  benefit,  and  in  fact  on  account  of  the 
large  fall  on  the  upp^r  land  a  drain  on  the  lower  land  might  benefit 
-only  a  few  rods  within  the  meaning  of  the  Act,  while  several  hundred 
acres  of  land  may  send  their  waters  down  as  is  the  case  in  many 
instances,  and  the  lower  man  is  powerless  to  do  anything  in  the  matter 
but  dig  a  ditch  through  his  own  land  sufficient  to  carry  all  this  water, 
which  in  most  cases  is  unjust,  otherwise  he  must  sustam  damage,  and 
then  he  may  come  upon  the  parties  above  for  causing  such  damage 
by  the  proper  course  of  law. 

It  sometimes  happens  that  an  individual  having  considerable  low, 
flat  land  applies  for  an  outlet,  but  wishes  the  survey  to  come  only  up 
to  his  line,  saying  that  he  will  ditch  on  his  own  place  himself,  and 
while  the  construction  of  the  ditch  only  to  the  line  would  perhaps, 
regarding  strictly  the  fifty-rod  limit,  benefit  those  lands  through  which 
the  ditch  run  more  than  the  land  of  the  applicant,  yet  by  the  appli- 
cant continuing  the  ditch  across  or  partly  across  his  land  to  drain 
some  low  swamp  would  receive  much  more  benefit  by  the  construction 
of  the  outlet  part  than  the  other  parties,  and  he  would  have  less  to  do. 
In  such  cases  I  consider  the  drain  as  continued  up  over  or  partly  over 
the  land  of  the  applicant  to  the  part  to  be  drained,  and  then  assess  him 
for  benefit  so  received  within  the  fifty  rods  of  this  drain. 

Again  it  sometimes  happens  that  the  engineer  is  called  out  where 
there  is  clearly  no  necessity  for  it  as  before  intimated.  When  I  find 
that  such  is  the  case,  instead  of  setting  the  matter  aside  and  awarding 
costs  against  the  applicant  as  might  seem  right  at  first,  I  generally,  if 
there  be  any  excuse  for  a  drain  at  all,  make  a  survey  and  an  award  by 
which  the  applicant  party  pays  expenses  and  does  the  bulk  of  the 
work  ;  but  I  always  make  it  a  point  to  award  a  part,  however  small  it 
may  be,  to  the  second  party,  as  if  all  is  awarded  to  be  done  by  the 
applicant  he  will  find  that  he  has  made  nothing  by  his  case,  and  the 
chances  are  that  he  will  not  do  his  ditch.  And  the  object  in  giving 
a  portion  to  the  second  party  is  to  make  him  an  interested  party  within 
Sec.  15  of  the  Act,  and  thus  enable  him  to  enforce  the  carrying  out  of 
the  award  if  he  so  desires. 

Another  particular  case  where  we  were  called  upon  to  make  an- 
award  may  be  interesting,  and  I  mention  it  here  as  we  were  somewhat 
in  doubt  about  it  ourselves  at  first  as  to  our  power  to  act  in  the  matter, 
but  the  case  was  appealed  to  the  Judge  who  sustained  the  award,  and 
the  point  may  be  of  use  to  others  under  similar  circumstances. 

It  was  in  a  locality  where  the  land  is  even  on  the  surface  with  a 
uniform  fall  in  a  south-westerly  direction,  but  the  fall  in  a  westerly 
direction  was  at  the  rate  of  about  tour  feet  per  mile  while  that  south- 
■erly  was  about  one  foot  per  mile.     The  main  outlets  for  the  locality 
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were  large  drains  running  in  a  westerly  direction,  constructed  under 
the  Municipal  Drainage  Act,  one  along  the  road  in  front  of  the  lots 
and  another  through  the  lots,  parallel  with  and  about  140  rods  back 
from  the  front. 

The  owner  of  the  higher  of  two  adjoining  fifty  acre  farms  called 
the  engineer  on  to  lay  out  a  ditch  along  the  line  running  north  and 
south  to  the  main  outlets.  He  made  a  survey  for  three  separate 
drains  all  along  the  line,  one  starting  sixty  rods  back  and  running 
north  to  the  outlet  in  front,  another  starting  fifty-six  rods  north  of  the 
main  outlet  through  the  lots  and  running  southward  to  it,  another 
starting  sixty-four  rods  south  of  and  running  northward  to  the  main 
outlet.  We  awarded  that  each  of  these  several  drains  should  be  dug 
by  the  parties  on  the  upper  and  lower  side,  as  we  thought  right. 
The  man  on  the  lower  side  appealed  against  the  award,  stating  as  one 
of  his  grounds  of  Appeal  that  the  Act  did  not  contemplate  line  ditches. 
The  Judge  visited  the  locality  with  the  engineer,  and  as  before  stated 
sustained  the  award  in  its  entirety  and  making  appellant  pay  all  costs. 

Sub-Sec.  3  of  Sec.  8  says  that  the  engineer  may  by  his  award 
direct  that  any  portion  of  such  ditch  or  dram  may  be  constructed  as 
a  covered  drain,  etc.  ;  and  while  I  am  of  the  opinion  with  regard  to 
the  meaning  of  this  section  expressed  in  the  report  of  the  last  Drain- 
age Committee,  that  the  Act  does  not  contemplate  the  enforcing  of 
the  putting  in  of  tile  or  of  covering  a  drain,  I  find  in  many  cases  that 
it  is  advisable  to  do  so  in  parts  of  a  drain,  but  I  also  find  that  it  is 
best  to  have  them  put  in  by  one  man  and  not  by  the  different  persons 
at  different  times.  It  is  frequently  found  when  an  upper-land  man 
wants  an  outlet  through  the  lower  farm  of  his  neighbour  that  the 
neighbour  protests  strongly  agamst  the  cutting  of  an  open  drain 
through  his  well-kept  fields,  and  insists  that  if  an  outlet  must  be 
obtained  it  must  be  under  ground.  In  quite  a  number  of  such  cases 
we  have  ordered  that  the  parties  above  procure  and  distribute  along 
the  course  of  the  drain  on  the  land  of  the  lower  man  a  certain  number 
of  tile,  and  that  he — the  lower  owner — put  them  in  and  maintain 
them.  Of  course  the  number  of  tile  to  be  supplied  by  the  upper 
parties  will  be  greater  than  if  they  had  to  put  them  in  and  maintain 
them.  However,  in  doing  this  as  well  as  in  awarding  an  open  drain, 
the  engineer  must  be  careful  to  give  al)  parties  whose  lands  will  in 
any  way  be  effected  b}'  the  keeping  open  of  any  such  drain  a  portion 
of  it  to  maintain,  as  it  will  be  observed  by  Sub. -Sec.  4  of  Sec.  4  that 
only  an  owner  whose  duty  it  is  to  keep  any  portion  of  such  ditch  or 
drain  in  repair  can  enforce  the  putting  of  any  other  part  in  repair. 

It  may  be  departing  somewhat  from  the  subject  of  this  paper,  but 
I  have  been  asked  how  I  examined  or  ascertained  whether  tile  were 
put  in  in  accordance  with  the  award.  To  do  this  exactly  would  be  a 
somewhat  difficult  task  when  not  on  the  ground  to  see  it  put  in,  but 
our  practice  has  been  to  dig  down  in  a  few  places  at  irregular 
intervals  to  examine  with  what  care  they  have  been  laid  as  to  jointing, 
etc.,  and  to  use  a  steel  rod  marked  off  in  feet  and  tenths  which  can  be 
readily  shoved  down  through  the  loose  soil  to  the  recently  covered 
tile,    measure  the  distance  to  the  surface  from  the  top  of  the  tile, 
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and  to  this  add  the  outside  diameter  of  the  tile,  and  add  this  sum  to 
the  reading  of  the  rod  held  on  the  surface  where  the  measurement 
was  taken.  This  done  at  irregular  intervals  and  compared  with  the 
grade  line  will  enable  a  very  good  opinion  to  be  formed  as  to  whether 
they  are  properly  put  in  or  not. 

As  before  stated,  in  my  opinion  the  Ditches  and  Watercourses 
Act  is  not  intended  for  large  drainage  schemes,  as  all  such  should  be 
carried  out  under  the  Municipal  Drainage  Act,  so  that  all  parties  may 
be  dealt  with  justly,  which  cannot  be  the  case  in  drains  of  any  con- 
siderable length,  or  for  the  drainai^e  of  an)'  considerable  area,  under 
the  Ditches  and  Watercourses  Act.  Notwithstanding  this  some 
municipalities  appear  to  have  a  great  aversion  to  the  Municipal 
Drainage  Act,  as  they  consider  the  extra  expense  in  connection  with 
carrying  out  any  work  under  it  as  money  thrown  away,  and  they 
encourage  and  allow  of  the  carrying  out  of  all  schemes,  no  matter  how 
large,  under  the  Ditches  and  Watercourses  Act ;  and  by  so  doing,  and 
carrying  on  this  system  from  year  to  year,  we  are  necessarily  getting 
some  of  the  drains  somewhat  complicated,  as  may  well  be  imagined. 
As  at  first  a  drain  is  asked  for  and  an  award  made  out,  assessing  as 
laid  down  by  the  Act,  the  next  year,  or  perhaps  the  same  year,  other 
parties  wish  to  make  use  of  the  drain  and  apply  to  the  council,  if  they 
cannot  get  enough  to  sign  the  requisition,  and  a  new  award  is  made 
out.  These  last  parties  should  of  course  enlarge  the  former  drain — 
if  insufficient — on  account  of  the  additional  water  brought  to  it,  and 
the  whole  award  must  be  changed.  Again,  another  drain  may  be 
asked  for  with  the  first  or  second  drain  as  an  outlet.  The  awards 
again  are  effected,  and  so  it  goes.  Each  case  of  this  kind  must 
be  determined  on  its  own  merits.  If  the  first  drain  is  to  be 
enlarged  by  the  entrance  of  the  second  drain,  such  enlargement  should 
generally  be  made  by  the  second  parties,  and  the  first  parties  should 
maintain  as  in  the  original  award,  or  as  may  be  set  forth  in  the 
second  award  under  the  altered  circumstances.  W^hen  the  drain  as 
at  first  constructed  is  of  sufficient  size  to  carry  the  additional  water  of 
the  second  drain  we  sometimes  award  that  the  parties  on  the  second 
pay  so  much  money  to  the  parties  who  constructed  the  first  drain 
for  the  use  of  the  same. 

Another  case  that  comes  under  our  attention  frequently  is  where 
the  main  outlets  are  constructed  under  the  Municipal  Drainage  Act, 
and  were  sufficient  for  carrying  the  water  brought  down  to  them  at 
first,  but  on  account  of  altered  circumstances,  and  getting  somewhat 
out  of  repair,  the  drain  gradually  gets  too  small  for  the  work  required 
of  it,  and  while  in  this  condition  some  one  applies  for  a  drain  under 
the  Ditches  and  Watercouses  Act  for  the  drainage  of  a  considerable 
area,  the  outlet  to  be  into  the  main  drain  just  described.  The  ques- 
tion that  presents  itself  here  is,  Shall  I  lay  out  a  drain  that  will  cause 
the  lands  along  the  main  drain  to  be  further  injured  by  the  additional 
water  ?  or  shall  I  not  make  out  an  award  at  all,  even  although  the 
parties  applying  for  it  may  be  parties  assessed  on  the  main  drain  ? 
Of  course  I  do  not  consider  it  advisable  to  continue  the  award  drain 
over  the  municipal  drain  to  enlarge  it.     Each  of  such  cases  must  be 
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determined  by  itself,  and  in  some  instances  where  the  additional  water 
would  be  considerable  and  the  parties  along  the  main  drain  are  op- 
posed to  its  entrance  I  have  not  made  out  an  award,  but  have  recom- 
mended the  parties  to  apply  for  an  enlargmg  of  the  main  drain  first, 
or  to  get  up  a  petition  and  carry  out  their  scheme  for  drainage  to  a 
different  outlet,  where  this  is  practicable,  under  the  Municipal  Drain- 
age Act.  Sometimes,  where  the  additional  water  would  not  be  largfe, 
I  have  made  out  the  award,  and  as  before  recommended  the  outlet 
■drain  to  be  enlarged,  which  the  parties  may  have  done  within  a  reason- 
able length  of  time,  and  the  damage  sustained  in  the  meantime,  if  any, 
will  be  small. 

In  the  matter  of  inspecting  and  letting  uncompleted  parts  of  drains, 
there   is   frequently  some    feeling   not    the   best    between   the    party 
requesting  the  inspection  to  be  made  and  the  person  whose  part   is 
requested  to  be  inspected.     Those  who  have  had  experience  in  this 
matter  know  that  often  it  is  the  case  that  a  person  who  does  not  have 
his  own  portion  completed  in  accordance  with  the  award   complains 
of  some  other  part,  generally  lower  down,  and  requests  the  engineer 
to  have  the  same  completed.     I  never  consider  that  I   am  limited  to 
the  part  complained  of,  and  when  I  receive  a  proper  notice  to  inspect 
any  part  I  try  to  ascertain  by  letter  whether  there  is  any  doubt   as  to 
the  drain  not  being  finished.     If  I  am  satisfied  that  such  is  the  case  I 
send  out  the  requisite  notices  with  instructions  as  to  posting  up,  etc., 
to  the  party  requesting  the  inspection.     By  doing  this  we  save  the 
expense  of  one  trip  to  the  delinquent  persons.     In  our  notices  of  let- 
ting the  work,  we  always  advertise  that  we  will  let  the   uncompleted 
parts  of  drain,  etc.     We  have  a  regular  printed  blank  form  which 
we  fill  out  for  each  particular  case.     Since  adopting  the  method  of 
advertising  the  uncompleted  parts  we  have  had  much  more  satisfactory 
results  than  by  specifying  particular  parts,  as  many  who  perhaps  had. 
made  tolerably  fair  work  of  their  parts  but  left  it  some  slack,  wonder 
if  their  portion  is  not  included  in  those  to  be  let,  and  they  see  that  it 
does  not  before  the   engineer   arrives.     Where  there  is  any  doubt, 
before  posting  notices  as  to  whether  the  drain  is  completed  or  not,  we 
always  make  an  inspection.     Quite  often  when  parts  are  complained 
of  as  not  completed  we  write  the   delinquent   party,   intimating  that 
his  portion   is  complained  of  and  that  if  it  is  not  completed  within  a 
specified  time  we  will  be  obliged  to  sell  the  work.     This  often  has  a 
good  effect,  and  additional  expense  is  avoided.     We  always  have  a 
contract  drawn  up  and  signed  by  the  contractor,   sometimes   with  a 
bond  to  insure  the  completion  of  the  work  within  a  reasonable  time. 
Occasionally,  for  satisfactory  reasons,  we  extend  the  time  for   com- 
pleting the  work  by  the  party  to  whom  it  was  awarded,  generally  in 
such  cases  requiring  a  bond  to  insure  such  completion. 

A  somewhat  peculiar  case  came  under  our  care  some  time  ago, 
where  an  individual  called  for  a  drain  where  it  was  necessary  to  con- 
tinue the  same  through  a  piece  of  land  still  held  by  the  Crown,  and 
which  would  be  largely  benefited  and  improved  by  its  construction. 
We  could  not  see  how  any  part  would  be  done  that  would  be  awarded 
against  the  lot.     Fortunately  the  piece  of  land  was  small,  and  conse- 
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quently  the  ditch  through  it  short  and  Hght,  and  we  awarded  it  to  be 
done  by  the  parties  above.  Whether  this  was  the  proper  course  to 
adopt  or  not  we  are  not  prepared  to  say,  but  in  this  particular  case  it 
was  the  easiest  way  out  of  the  difficulty  and  all  went  well. 

On  this  same  drain  another  point  of  interest  has  arisen,  and,  so 
far  as  we  know,  is  still  in  dispute.  The  drain  ran  lengthwise  through 
a  lot  owned  by  a  person  whom  we  will  call  "  A,"  there  being  144  rods 
of  drain  on  the  lot,  of  which  A  had  to  open  up  and  maintain  as  his 
share  for  benefit  a  distance  of  80  rods.  He,  instead  of  making  an 
open  drain  as  set  forth  in  the  award,  put  in  tile  without  the  consent  of 
the  engineer,  and  these  tile  prove  defective  or  insufficient  and  impede 
the  free  flow  of  the  water,  and  cause  damage  to  the  lands  above  the 
tile.  While  the  tile  is  in  the  ground  a  railway  company  comes  along 
and  buys  this  whole  lot  and  build  their  road  through  it  and  over  the 
tile  (not  knowing  it  is  there),  and  make  their  sewer-pipe  culvert  on 
the  surface  of  the  ground  some  three  feet  above  the  drain  tile.  Then 
the  circumstances  of  the  case  are  these  :  The  railway  company  own 
the  whole  lot  formerly  owned  by  A.  Their  culvert  through  the  track 
is  not  suited  co  the  drainage  of  the  land.  The  tile  through  their 
property  put  in  by  A  is  insufficient,  and  the  lands  above  the  head  of 
the  tile  are  damaged  by  the  water  impeded  by  the  tile.  What  course 
is  to  be  adopted  to  get  the  matter  in  proper  shape  ?  is  the  question  I 
would  like  answered  by  this  Association.  We  have  requested  the 
railway  company  to  take  up  the  tile  and  fix  the  culvert,  but  they  may 
not  do  it. 

I  would  just  suggest,  before  concluding,  as  all  who  have  had  any 
considerable  experience  in  these  matters  must  know,  that  it  is  not 
now  considered  necessary  to  follow  the  natural  watercourse  in  laying 
out  a  drain,  as  has  generally  heretofore  supposed  to  be  the  case. 
The  shortest,  cheapest  and  best  outlet,  with  the  greatest  amount  of 
benefit,  is  the  object  to  be  aimed  at,  and  to  this  the  engineer  is  sole 
arbitrator  ;  and  if  he  shows  good  judgment  in  these  matters  his  award 
will  seldom  be  disturbed  by  a  fair  minded  judge. 

These  are  some  of  the  points  that  have  come  up  with  many 
others  during  our  practice,  and  although  we  may  not  have  dealt 
with  some  of  them  as  others  might,  I  think  I  am  justified  in  saying 
that  our  results  have  been  tolerably  satisfactory,  and  we  think 
the  Ditches  and  Watercourses  Act.  although  by  no  means  a  perfect 
one,  when  not  abused  serves  a  useful  end,  and  many  farmers  are 
materially  benefited  through  its  existence. 

I  would  kindly  ask  of  the  members  of  this  Association  a  full  dis- 
cussion on  this  subject. 

DISCUSSION. 

Mr.  Gaviller — In  regard  to  cross-examining  witnesses  under  oath, 
my  experience  has  been  that  it  is  better  always  to  examine  them 
under  oath  in  order  to  provide  against  any  appeal  that  may  come  up. 
I  would  make  it  a  practice  to  take  the  evidence  down,  read  it  over 
to  the  parties  and  have  them  sign  it  right  at  the  time.  To  what 
extent  do  you  allow  cross-examination,  or  do  you  allow  it  at  all  ? 
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Mr.  Coad — I  don't  like  parties  wanting  to  give  evidence  to  think 
that  I  would  at  all  like  to  shut  them  out  from  giving  that  evidence  ; 
and  it  saves  a  great  deal  of  time  often  to  let  them  have  their  say. 
That  is  the  way  I  usually  do,  supposing  they  have  any  material  evi- 
dence to  offer,  e.  g.,  if  a  man  says,  I  will  swear  the  water  runs  in  this 
direction,  and  this  is  the  way  the  drain  ought  to  go,  I  let  them  say  all 
they  have  to  say,  and  then  I  take  the  levels  and  find  out  how  it  stands, 
and  let  them  know  what  I  find  upon  it. 

Mr.  Aylsworth — Under  this  Act,  can  an  engineer  legally  order  a 
drain  to  be  cut  through  a  ridge,  where  the  work  can  be  done  much 
cheaper  and  make  a  better  job,  than  by  following  the  course  of  the 
water  ?  Have  there  been  any  decided  cases  in  that  ?  It  appears  to 
me  reasonable,  if,  by  a  small  expenditure,  you  could  cut  a  short  ditch 
through  a  ridge  and  drain  land  just  as  well,  this  course  should  be 
followed ;  but  I  have  always  hesitated  about  that,  because  before  this 
Act  was  enforced  the  courts  forbade  that  sort  of  thing  being  done. 

Mr.  Coad — We  have  always  thought  it  best  to  carry  water  to  the 
nearest  outlet,  even  if  that  were  not  the  natural  outlet ;  that  is,  if  the 
cost  were  within  reason.  In  a  case  I  had  a  man  called  us  out  and  we 
found  the  course  he  laid  down  was  the  natural  watercourse,  but  it 
was  in  the  suburbs  of  a  village  and  ran'  through  people's  orchards, 
gardens,  etc.,  and  we  told  the  man  we  did  not  feel  disposed  to  carry 
it  in  that  direction,  when  by  taking  it  through  a  cut  of  three  feet  or 
so  the  drain  would  be  shortened  by  about  one-half  and  be  dumped 
into  a  gully  at  the  back  of  his  farm,  and  we  laid  out  the  drain  accord- 
ingly. He  appealed  to  the  county  judge  ;  the  principal  point  in  the 
appeal  was  that  the  natural  course  had  not  been  followed,  but  the 
judge  said  he  did  not  consider  that  any  appeal  at  all.  He  said,  I 
often  set  aside  awards  because  the  engineer  follows  the  natural 
watercourse,  and  he  ridiculed  the  idea  that  an  engineer  should  follow 
the  natural  watercourse,  if  his  judgment  shows  that  it  is  not  in  the 
interest  of  the  parties,  and  if  a  more  efficient  and  shorter  outlet  could 
be  obtained  on  a  man's  own  land.  He  was  very  decided  about  that, 
that  if  a  man  can  get  any  outlet  at  all  on  his  own  property,  he  has  no 
right  to  bother  his  neighbour.  In  a  case  where  it  extends  beyond 
the  limits  of  one  man's  land,  you  would  have  to  be  very  careful  to  get 
an  outlet  that  would  give  better  satisfaction  than  the  natural  outlet, 
because  people  would  be  more  arbitrary. 

Mr.  Ross — With  regard  to  maintenance,  would  you  make  the 
maintenance  different  to  the  way  the  work  was  performed  in  the  first 
place  ?  I  understood  you  to  say  you  awarded  parties  to  maintain  so 
that  they  would  have  an  interest  in  it. 

Mr.  Coad — That  is  where  we  put  in  tile. 

Mr.  Ross — Is  there  any  authority  in  the  Act  for  that  ? 

Mr.  Coad — The  way  the  Act  is,  we  consider  we  have  not  exactly 
authority  to  award  a  man  to  put  in  tile  at  all  ;  it  says  you  may  put  in 
tile,  you  might  recommend  that  tile  be  put  in.  I  think  that  is  one 
section  in  the  Act  that  should  be  changed.     I  think  the  section  in  the 
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Act  should  be  changed  also  about  making  it  compulsory  for  a  man 
to  mamtain  a  drain  that  he  opens. 

Mr.  Ross — We  have  got  to  take  the  Act  the  way  it  is, 

Mr.  Coad — Of  course,  we  invariably  make  a  man  maintain  a  drain 
that  he  opens  up  where  it  is  an  open  drain.  About  putting  in  tile, 
a  great  many  people  would  prefer  to  have  tile  in,  and  probably  we 
infringe  a  little  on  what  the  law  really  lays  down.  We  just  simply 
tell  the  parties  that,  if  they  appeal  about  the  matter,  it  may  be  found 
to  be  wrong,  but  they  don't  generally  appeal. 

Mr.  Bolton — I  have  adopted  the  method  of  making  the  parties 
through  whose  lands  the  drain  passes  maintain  the  drain  after  it  has 
been  completed,  with  the  exception  that  the  party  above  is  to  supply 
any  tile  that  may  become  defective.  As  to  awarding  a  closed  drain, 
I  think,  by  the  reading  of  the  Act,  the  engineer  is  empowered  to  do  it. 

Mr.  Coad — If  you  read  the  whole  of  the  Section,  you  cannot  say 
that  he  shall ;  I  think  it  would  be  over-reaching  our  authority. 

Mr.  Gaviller — In  cases  where  it  would  not  be  a  fair  division  to 
have  the  maintenance  allotted  to  the  party  who  dug  the  drain,  or  a 
large  part  of  it,  it  would  be  far  more  just  to  allot  the  maintenance  to 
some  other  person.     (Reads  from  Act.) 

Mr.  Coad — I  think  that  clause  in  the  Act  makes  it  imperative 
that,  if  a  man  open  up  a  certain  piece  of  drain,  he  shall  maintain  it. 
I  think  that  is  wrong.  Supposing  a  man  up  a  stream  has  to  dig 
twenty  or  thirty  rods  on  his  neighbour's  land  down  stream,  that 
neighbour  may  be  an  arbitrary  sort  of  a  man  and  may  make  it  his 
business  to  turn  in  cattle,  sheep  and  hogs  and  keep  them  in  that  field 
because  his  neighbour  has  to  keep  it  open  ;  whereas,  if  a  man  had  to 
maintain  on  his  own  land,  nine  times  out  of  ten  it  would  be  more  just. 

Mr.  Taylor — In  case  of  a  house  drain,  digging  from  a  cellar  for 
instance,  would  you  consider  that  would  come  under  the  Ditches  and 
Watercourses  Act,  there  being  no  water  on  the  surface  ? 

Mr.  Coad — I  would  not  think  it  would  come  under  the  Act. 
There  is  no  doubt  that  the  person  applying  would  require  to  do  all 
the  work  extra  over  and  above  a  fair  depth  of  drain  for  the  draining 
of  the  land. 

Mr.  Taylor — This  man  wants  to  lay  a  tile  drain  through  his 
neighbour's  land,  and  his  neighbour  forbids  him  going  on  with  the 
drain. 

Mr.  Coad — I  don't  think  it  would  come  within  the  Act ;  but  I 
think  that  Sec.  593  of  the  Municipal  Act  would  apply. 

Mr.  Taylor — I  was  under  the  impression  that  an  engineer  was 
obliged  to  follow  the  natural  watercourse,  and  in  a  case  I  had  a  short 
time  ago  I  made  my  award  in  that  way.  The  award  was  appealed 
against,  and  the  judge  directed  that  the  course  should  be  cut  through 
a  ridge,  a  shorter  distance  somewhat,  leaving  the  expense  aboTit  the 
same. 
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Mr.  Coad — I  think  it  is  pretty  generally  the  opinion  of  judges  that 
when  you  go  into  a  neighbour's  land  to  construct  a  drain,  you  want 
to  construct  that  drain  as  straight  as  possible,  even  if  you  go  some- 
what out  of  the  natural  watercourse,  if  it  is  to  the  advantage  of  that 
neighbour  to  have  it  so. 

Mr.  Ross — As  regards  the  letting  of  uncompleted  portions,  has 
the  engineer  power  to  let  one  uncompleted  portion  without  letting  all 
the  uncompleted  portions  ? 

Mr.  Coad — I  suppose  he  would.  I  think  the  Act  means  that,  if 
any  party  on  a  drain  complains  of  a  piece  not  being  completed,  you 
can  advertise  that. 

Mr.  Ross — I  have  done  so,  but  I  don't  know  that  it  is  strictly 
right.  Sometimes  you  cannot  complete  the  upper  parts  of  a  drain 
until  the  lower  part  is  completed.  I  don't  think  we  have  authority 
to  let  one  part  without  letting  the  whole. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by- 
Members.] 


DIFFICULTIES  IN  THE  SURVEY  ACT. 

By  p.  S.  GIBSON,  B.Sc. ;  C.E.  ;  M.Sc.  (Univer.  of  Mich.), 
Willowdale. 


(i)  We  may  first  mention  those  difficulties  which  naturally  occur  in 
reading  any  statute,  and  which  have  given  rise  to  the  understanding 
that  the  true  meaning  of  an  Act  of  Parliament  is  not  known  until  a 
case  under  it  has  been  carried  to  the  Court  of  Appeal  or  the  Supreme 
Court,  or  likely  to  the  Privy  Council.  So  that  our  law,  like  the 
British  Constitution,  is  founded  on  the  decisions  of  our  higher  courts 
and  precedents.  And  we  have  thus  to  acknowledge  the  astounding 
fact  that  our  most  profound  statesmen,  after  having  prepared  and 
passed  a  statute  (aided  by  their  Parliamentary  supporters  and  Her 
Majesty's  loyal  Opposition),  do  not  know  what  it  means,  nor  does  any 
one  else,  imtil  some  litigious  person,  often  with  more  money  than 
sense,  for  the  benefit  of  the  public  at  large,  and  more  particularly 
for  the  benefit  of  the  legal  fraternity,  puts  a  case  through  the  mazes 
of  the  High  Court  of  Justice,  so  called. 

When  to  the  above  we  have  added  the  decennial  consolidation  of 
Public  Acts,  we  have  often  confusion  worse  confounded.  The  original 
statutes,  aided  by  their  preambles,  most  persons  with  a  reasonable 
education  may  have  the  conceit  to  think  they  understand,  but  when 
revised  and  consolidated  it  is  almost  a  hopeless  task,  and  even  our 
legal  lights  do  not,  we  think,  indulge  in  such  reading  as  a  pastime. 
Another  peculiarity  and  difficulty  which  it  may  be  well  to  mention  is, 
that  while  the  surveyor  must  be  well  versed  in  the  law  and  precedure 
relating  to  surveys,  and  in  actual  practice  is  invested,  we  might  say, 
with  all  the  powers  of  the  judge,  jury  and  counsel,  and  is  expected  to 
exercise  all  these  combined  powers  and  duties  with  such  profundity 
and  exactness  that  his  work  in  the  field  will  stand  law,  yet  when  in 
the  witness-box  he  is  nut  allowed  to  give  an  opinion  as  to  the  meaning 
of  the  statutes  by  which  he  made  his  survey. 

The  difficulties  in  reading  "  consolidated  "  statutes  would  not  be 
so  great  if  the  statutes  were  really  consolidated,  and  not,  as  often 
done,  compiled.  A  proper  consolidation  would  not  be  simply  drop- 
ping the  preamble,  often  the  key  to  the  statutes,  and  omitting  parts 
actually  repealed,  but  those  parts  of  the  statutes  or  amendments 
relating  to  the  same  subject  should  be  brought  together,  and  often  by 
re-writing  consolidate  two  or  more  sections  into  one  ;  to  meet  this 
idea,  it  would  be  necessary  to  employ  experts  versed  in  the  matter 
treated  of  in  each  statute,  and  not  leave  the  work  to  lawyers  alone,. 
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who,  however  well  up  in  legal  forms,  terms  and  phraseology,  yet  can- 
not be  expected  to  have  a  proper  and  the  necessary  knowledge  of  the 
subject  treated  of  under  our  statutes  without  which  it  is  impossible  to 
make  a  proper  consolidation. 

(2)  Another  difficulty  is  in  determining  in  particular  cases  whether 
there  is  a  statutory  rule  for  making  the  survey,  and  this  is  sure  to 
occur  in  the  most  important  cases,  since  in  simple  cases  there  can 
likely  be  no  difference  of  opinion  ;  but  where  the  Act  is  not  clear,. or 
is  ambiguous,  or  does  not  really  apply,  there  is  room  for  litigation. 

When  to  the  above  is  added  the  want  of  a  proper  knowledge,  m 
some  cases,  of  the  statutes  on  the  part  of  surveyors,  where  they  could 
by  reasonable  application  be  informed,  it  can  be  readily  understood 
that  serious  consequences  may  arise,  as  surveyors  are  required  to 
make  surveys  according  to  law,  failing  which  they  are  liable  to  dam- 
ages, cases  of  which  have  occurred  in  the  Province.  Again  all 
boundaries  legally  established  under  any  ordmance  or  Act  remains 
good  and  valid  notwithstanding  the  repeal  of  such  Act  or  ordinance, 
so  any  Provincial  Land  Surveyor,  in  making  surveys  in  the  older 
townships,  should  make  himself  familiar,  not  only  with  the  statutes  in 
force  in  his  own  time,  but  also  at  former  dates. 

(3)  In  municipal  surveys  the  question  arises  whether  surveys  made 
under  the  directions  and  orders  of  the  Commissioner  of  Crown  Lands 
are  true  and  unalterable,  as  in  the  case  of  original  surveys  by  the 
Crown  ;  and  it  is  a  surprise  to  some  surveyors  that  such  a  survey  by 
themselves  is  sometimes  set  aside  by  the  court  or  ignored  by  another 
surveyor  ;  and  more  of  a  surprise  if  they  cannot  get  their  pay  for  the 
want  of  a  Crown  Lands  Department  certificate. 

The  same  difficulty  occurs  in  cases  of  the  old  Boundary  Commis- 
sion surveys.  A  surveyor  meeting  with  monuments  planted  under 
the  Boundary  Commission,  and  using  them  as  true  and  unalterable 
monuments,  as  in  case  of  original  surveys  by  the  Crown,  to  locate 
other  boundaries  from,  is  sometimes  surprised  to  find  his  surveys  set 
aside  and  the  Boundary  Commission  work  treated  about  the  same  as 
an  ordinary  arbitration  survey. 

Under  the  municipal  surveys  a  question  might  arise  whether  the 
council  of  a  city,  town  or  village  can  apply  to  the  Government  to 
have  the  angles  of  town  lots  fixed  as  in  case  of  angles  of  township 
lots  ?  Again,  is  the  Act  clear  that  in  all  cases  concession  lines  can  be 
defined  ? 

(4)  In  the  case  of  aliquot  parts  of  lots  the  law  seems  clear,  but  when 
we  come  to  apply  it  to  double  front  concessions  there  seems  to  be  a 
strange  anomaly,  as  a  half  lot  may  sometimes  have  acres  more 
than  the  other  if  ends  are  different  and  sometimes  the  same  area. 

(5)  In  the  case  of  re-surveys  of  town  lots  the  law  says  the  surveyor 
shall  follow  the  same  rules  as  when  making  survej^s  in  townships. 
The  question  arises  do  surveyors  actually  do  so  ?  How  often  do 
surveyors  get  off  course  of  the  base  or  governing  line  and  run  lines 
between  lots  ?     How  often  do  surveyers  in  cities  take  the  stakes  on 
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the  opposite  side  of  roads  as  the  best  evidence  as  to  a  lost  stake  ? 
When  do  surveyors  enquire  whether  there  is  a  governing  hne  at  the 
end  of  the  range  of  lots  from  which  they  number  ?  When  do  they 
make  enquiry  as  to  proof  lines  or  ask  whether  the  work  should  be 
done  under  the  law  regulating  the  surveys  of  single  fronts,  double 
fronts,  or  sections,  and  in  takmg  ahquot  parts  of  lots  do  they  enquire 
if  the  survey  is  to  be  done  under  the  Act  for  single  fronts,  double 
fronts,  or  sections,  and  do  they  often  enquire  whether  the  fronts  of 
the  blocks  have  been  run,  or  whether  they  would  come  under  the  law 
regulating  the  surveys  of  alternate  concessions  or  cases  where  the 
concession  lines  are  lost  or  obliterated,  and  do  surve3'ors  keep  the  law 
as  to  administering  oaths  to  each  and  every  person  they  examine,  and 
tiling  the  same  ? 

(6)  In  running  lines  between  lots  it  is  necessary  to  find  the  course  of 
certain  governing  lines.  At  first  sight  it  might  appear  that  the 
governing  line,  if  crooked,  should  govern,  and  only  by  referring  to  a. 
different  part  of  the  Act  is  the  case  made  clear.  Sometimes  in  getting- 
up  the  governing  line  it  is  found  partly  cut  off  by  a  lake  or  river,  or 
only  partly  run,  and  sometimes  it  is  difficult  to  say  which  are  the 
front  and  rear  ends  of  the  governing  line  and  in  some  cases  to  say 
when  to  use  a  proof  line  and  to  say  what  is  a  proof  line  and  when  it 
should  be  used  in  preference  to  the  front  of  the  concession,  and  in 
case  of  alternate  concessions  how  you  would  run  lines  when  both  ends 
of  concession  are  bounded  by  a  lake  or  river,  etc.,  and  no  proof  line. 

(7)  A  difficulty  sometimes  occurs  in  defining  the  front  of  a  conces- 
sion, as  in  the  case  of  the  three  concessions  from  the  Bay  in  the 
township  of  York,  and  only  by  reference  to  the  early  surveys  can  they 
be  determined. 

(8)  In  the  amendment  to  make  a  post  on  opposite  side  or  centre 
of  a  concession  road  the  best  evidence  in  certain  cases  the  expression 
"  alternate  concessions"  does  not  appear  to  convey  a  clear  idea. 

(9)  Sec-  61  of  the  Act  is  an  illustration  of  a  consolidation  hiding 
the  meaning  of  the  Act,  and  a  casual  reader  might  wonder  why  it  was 
inserted.  This  section  applies,  I  believe,  more  particularly  to  town- 
ships which  in  the  original  surveys  had  the  side  lines  of  lots  only  run 
and  not  the  concession  lines,  and  was  intended  to  regulate  the  manner 
of  surveying  the  concession  road  allowances,  but  it  would  require  a 
good  deal  of  study  to  make  such  intention  out  of  this  section. 

(10)  In  preparing  plans  of  town  lot  subdivisions  is  it  strictly  legal 
for  the  name  of  a  firm  to  be  put  to  the  surveyor's  certificate  ?  One 
member  of  a  firm  cannot  give  evidence  as  to  surveys  done  by  other 
members  of  the  firm  and  the  wording  of  the  Act  does  not  seem  to 
justify  the  use  of  the  name  of  the  firm. 

(11)  A  question  might  arise  as  to  re-surveying  town  lots  which  were 
actually  not  staked  out  on  the  ground,  or  only  partially  so,  and  as  to 
the  re-surveys  of  town  lots  which  in  the  deeds  are  described  as  starting 
at  specific  distances  from  some  angle  of  the  block  or  section,  which  is 
not  an  uncommon  thing  in  deeds  of  subdivisions  of  lots  before  1868. 
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(12)  Surveyors  are  sometimes  surprised  to  find  that  evidence  taken 
by  themselves  or  other  surveyors,  and  produced  by  them  from  the 
Registry  Office,  is  not  presentable  in  court.  The  Statute  is  clear  as 
to  the  duty  of  the  surveyor  to  take  evidence  under  oath  from  every 
person  he  examines  as  to  boundaries,  etc.,  and  provides  for  the  same 
being  filed  in  the  Registry  Office  and  being  produced  in  court.  The 
difficulty  arises  partly  from  the  defective  character  of  the  affidavits, 
many  of  which  bear  on  the  face  of  them  clear  evidence  that  they  are 
not  prepared  with  a  view  to  determine  the  actual  facts  but  to  prove 
in  a  one-sided  manner  some  boundary  or  post.  Surveyors  cannot  be 
too  strongly  impressed  with  the  idea  that  the  position  they  hold  as 
Government  surveyors  is  a  responsible  one,  and  in  doing  their  work 
they  should  be  governed  by  a  high  sense  of  honour,  and  their 
characters  should  be  above  suspicion. 

(13)  Among  the  difficulties  met  with  by  surveyors  none  Hkely  give 
rise  to  so  much  unsatisfactory  surveying  and  litigation  as  surveys  in 
cities,  towns  and  villages,  and  it  must  necessarily  continue  so  until  the 
matter  is  taken  up  by  each  corporation  and  a  complete  plan  of  each  of 
such  cities,  towns  and  villages  made  as  partially  provided  for  under 
the  Statute,  and  boundaries  planted  for  reference  and  to  fix  original 
angles,  etc.,  and  to  govern  future  surveys,  and  the  whole  then  estab- 
lished by  Act  of  Parliament. 

Special  Acts  of  Parliament  are  common  for  townships  under 
which  stone  monuments  are  planted  at  the  angles  of  blocks  and  other 
points  which  form  a  basis  for  future  surveys  without  much  trouble  or 
fear  of  litigation. 

(14)  In  this  paper  I  have  merely  made  suggestion?  as  to  some  of 
the  difficulties  in  the  Act,  as  I  found,  should  I  enter  into  a  discussion  in 
detail  of  the  many  points,  this  paper  would  be  unreasonably  long,  as 
it  appears  to  be  growing  now.  So  I  shall  only  add  that  I  am  of 
opinion  the  Act  should  be  re-written  under  the  supervision  of  a  com- 
mittee of  surveyors  from  different  parts  of  the  Province  assisted  by  a 
Government  law  clerk,  so  that  instead  of  being  a  maze  to  the  profes- 
sion generally  and  a  stumbling  block  to  the  student  it  might  be  made 
reasonably  clear.  But  as  the  Survey  Act  is  not  much  worse  than 
many  of  the  older  Acts  which  have  been  consolidated  and  re-consoli- 
dated, I  suppose  a  re-written  Act  is  too  much  to  be  hoped  for. 

REMARKS    OF    MR.  GIBSON    IN   ADDITION    TO   HIS    PAPER    ON    "  DIFFICULTIES 
IN    THE    SURVEY    ACT." 

(Clause  I.) 

With  reference  to  this  subject  of  reading  the  Statutes,  I  asked  a 
lawyer  :  "  How  do  you  manage  in  reading  the  Statutes  ?  "  He  said  : 
"  I  never  dream  of  reading  up  an  Act  unless  I  go  away  back  to  the 
first  Act."  The  difficulty  with  surveyors  very  often  is  that  they  have 
not  a  complete  hbrary  of  the  Statutes.  I  myself  have  attempted  to 
(ret  up  such  a  hbrary  for  my  own  personal  benefit,  but  it  is  impossible 
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for  every  surveyor  to  do  that ;  and  if  they  had  a  library  it  is  a  question 
whether  they  would  go  into  it  and  study  it  up  as  thoroughly  as  they 
should  do.  I  know  of  a  case  in  the  Court  of  Chancery ;  I  was  called  as  a 
surveyor  on  the  matter,  and  I  met  a  Q.C.  from  Hamilton,  and  he  said  : 
What  is  the  meaning  of  such  and  such  a  section  of  the  Act  ?  I  said  : 
If  you  get  me  the  original  Act  I  will  soon  show  you.  He  got  the  Act, 
and  I  said  :  Will  you  please  read  that  preamble  ?  And  he  said  :  Oh, 
1  see  how  it  is  now.  Very  often  the  preamble  is  the  key  to  the  whole 
thing.  What  is  the  meaning  of  "  Consolidation  "  ?  It  is  supposed 
"  to  make  it  clear  and  plain,"  whereas  the  fact  is,  those  parties  who 
consolidate  these  Arts  don't  understand  them,  and  very  probably  they 
simply  compile  them.  Take  the  Survey  Act,  passed  previous  to  1800, 
From  that  date  it  has  been  consolidated  and  re-consolidated,  enacted 
and  re-enacted,  until  now  it  is  almost  a  jumble,  and  it  is  a  burden  for 
a  person  to  read  it.  At  one  time  I  was  under  the  impression  it  would 
be  as  well  to  let  it  alone,  for  it  will  give  us  more  business — I  think 
that  is  the  lawyers'  idea. 

(Clause  2.) 

I  think  there  is  a  case  in  which  that  matter  was  brought  up — the 
case  of  Stafford  v.  Bell.  The  courts  tell  us  distinctly  that  a  surveyor 
making  a  mistake  in  making  a  survey,  and  the  matter  comes  up  in  that 
way,  it  is  not  a  question  often  of  how  you  made  the  survey,  but  whether 
the  law  applies  at  all — is  there  a  statutory  rule  for  it.  In  that  case  the 
court  ruled  that  there  was  no  statutory  rule  for  that  class  of  surveys. 

(Clause  J.) 

It  was  supposed  at  one  time  among  us  that  every  municipal  survey 
made  by  the  Crown  was  binding,  the  same  as  the  original  surveys  by 
the  Crown;  but  now  that  won't  answer,  because  cases  have  been 
decided  against  us. 

If  you  are  ordered  to  make  a  survey  of  a  certain  line  in  accordance 
with  the  law,  and  if  it  can  be  shown  that  you  have  not  complied  with 
the  law,  your  survey  is  set  aside  at  once.  In  the  same  way  with  a 
municipal  survey.  If  you  have  not  taken  the  proper  evidence  it  will 
be  set  aside  at  once.  Where  I  know  the  law  does  not  apply,  I  have 
often  refused  to  make  such  surveys. 

It  is  the  impression  that  if  they  have  a  Boundary  Commission 
survey  to  work  upon,  they  can  base  their  work  upon  it.  I  have  had 
cases  myself  of  that  kind  that  I  have  ignored  ;  they  were  governing  so 
far  as  they  related  specifically  to  a  certain  thing,  but  you  could  not  use 
them  to  work  upon.  Take,  for  instance,  in  the  township  of  York. 
There  was  a  disputed  line  where  it  was  decided  by  an  arbitration. 
The  question  came  up  whether  that  would  govern  or  not.  Of  course 
it  will  govern  if  it  is  found  that  the  evidence  that  the  arbitrators  acted 
on  was  good  and  sufficient.  It  is  our  duty  to  refer  to  the  evidence 
that  has  been  filed,  and  see  that  it  is  good  and  sufficient  to  rule  ;  and  if 
it  is  simply  a  compromise,  it  is  only  binding  so  far  as  it  relates  to 
that  line. 
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In  making  municipal  surveys  the  question  might  arise  in  relation 
to  stakes  whether  they  are  Crown  stakes  or  planted  by  private  indivi- 
duals ;  and  you  would  require  to  look  carefully  before  you  would  pro- 
ceed.    It  is  a  question  of  the  wording  of  the  Act. 

And  then  as  to  the  question  of  whether  the  Municipal  Act  will 
apply  to  all  concession  lines.  For  instance,  if  you  want  to  define 
concession  lines  between  two  points,  and  there  is  only  one  point  in 
tliat  concession  that  is  not  obliterated,  or  there  may  be  the  whole  line 
there  until  you  come  to  the  last  half  mile,  the  common  practice  is  on 
the  supposition  that  the  best  evidence  that  can  be  got  of  a  line  is  the 
production  from  two  well  defined  points. 

{Clause  4.) 

For  instance,  a  lot  on  the  one  front  is  a  chain  wider  than  on  the 
other.  The  Statute  says  you  are  to  chain  through,  and  give  equal 
depths  to  each.  Supposing  you  buy  the  north  half  of  the  lot,  you  get 
half  of  the  area  of  the  whole  lot ;  but  in  case  you  take  the  east  or 
west,  you  don't  get  the  half  area. 

Mr.  Dickson — In  one  case  of  a  lot  wider  at  one  end  than  the  other, 
a  party  wanted  to  purchase  the  east  half  of  the  lot  from  the  Crown 
Lands  Department ;  and  I  made  the  plan  showing  that,  and  it  was 
returned  as  not  beiag  correct ;  it  did  not  give  half  the  lot,  and  I  had 
to  send  in  an  amended  plan.     They  wanted  equal  areas. 

Mr.  Aylsworth — They  could  only  do  that  in  case  the  whole  lot 
was  patented  :  if  one  end  had  been  patented,  then  it  was  out  of  their 
power  to  deal  with  it. 

Mr.  Stewart — In  regard  to  aliquot  parts  of  lots  I  think  it  states 
that  the  lines  shall  be  run  so  and  so  parallel  to  the  division  line. 
Now,  in  some  cases  the  last  lot  is  wider  perhaps  in  the  rear  than  it  is 
in  front,  and  it  has  been  my  practice  to  give  equal  areas. 

Mr.  Gibson — The  Statute  says  that  you  shall  chain  the  two  sides, 
take  half  the  depth,  and  draw  a  straight  line  between  them  in  double 
fronts. 

Mr.  Stewart — You  shall  run  parallel  with  the  governing  line.  The 
law  says  you  must  chain  through,  plant  a  stake  in  the  middle  on 
either  side,  and  a  straight  line  between  those  shall  define  it.  I  am 
not  speaking  of  a  double  fronted  concession,  I  am  speaking  of  one  of 
these  sectional  surveys.  I  suppose  there  is  no  doubt  that  half  means 
half  the  area.  Half  the  area  is  what  we  are  to  give.  Now  how  are 
you  going  to  do  that  ?  Are  you  going  to  chain  the  front  and  rear  and 
take  half,  or  are  you  going  to  make  up  the  area  by  giving  more  on 
one  end  ? 

Mr.  Gibson — I  think  then  it  depends  upon  how  the  description 
reads  in  case  of  the  last  lot  in  a  single  front  concession  or  section. 

Mr.  Stewart — Just  the  ordinary  description. 

Mr.  Gibson — It  is  a  defective  description  then. 
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Mr.  Stewart — I  contend  that  the  Act  does  not  apply  to  dividing 
up  of  ahquot  parts  of  lots.  I  would  like  to  know  of  any  authority 
showing  that  the  Act  refers  to  aliquot  parts  of  lots. 

Mr.  Gibson — There  is  where  the  defective  description  comes  in. 
Parties  purchasing  should  see  to  having  a  proper  description.  If  I 
were  given  a  case  like  that  I  would  run  it  both  ways.  From  i8ig  to 
1829  the  surveys  of  the  double  fronts  were  made,  then  there  was 
another  Act  passed  in  1849  saying  how  it  should  be  divided  ;  that 
was  a  long  while  after  these  surveys  had  been  made  by  the  Crown, 
and  questions  sometimes  arise  under  what  Act  was  a  survey  made. 

Mr.  Davis — Double  fronts  were  supposed  to  be  discontinued  in 
1829,  but  they  were  not.  I  came  across  a  case  in  the  township  of 
Puslinch  where  in  1835  your  father  laid  out  several  concessions. 

Mr.  Gibson — I  believe  there  is  a  list  in  the  Crown  Lands  Depart- 
ment showing  what  are  supposed  to  be  run  as  double  fronts.  Double 
fronted  concessions  are  those  in  which  the  stakes  have  been  planted 
on  both  sides  of  the  road  ;  and  they  certainly  make  plenty  of  work  for 
surveyors  and  lawyers. 

(Clause  6.) 

In  surveying  along  one  side  of  a  street,  how  often  do  surveyors 
take  the  stake  on  the  opposite  side  as  the  best-  evidence  of  a  lost 
stake  ?  Yet  that  appears  to  be  the  law  ;  you  are  to  follow  the  same 
rules  and  regulations  in  making  a  survey  of  town  lots  as  township  lots. 
I  think  myself  that  the  law  should  be  changed  with  reference  to  mak- 
ing surveys  of  town  lots  ;  because  the  rules  do  not  apply.  Up  to  a 
lew  years  ago  there  was  no  actual  statutory  rule  for  surveying  town 
or  city  lots.  I  was  asked  in  court  one  day  about  it,  and  I  said, 
strictly  speaking  there  is  no  practical  rule  for  re-surveyiug  town  lots 
where  surveys  have  been  made  by  private  individuals ;  the  law  is 
clear  as  to  where  the  Crown  subdivided  it. 

[Clause  10.) 

It  is  a  common  practice  to  sign  the  name  of  the  firm  isn't  it  ?  but 
the  form  of  the  certificate  is  "  I." 

Mr.  Foster — We  sign  the  name  of  the  firm  to  a  certificate. 

Mr.  Gibson — Is  the  Statute  clear  that  you  have  to  say  "  Unwin, 
Foster  &  Proudfoot  "  on  the  plan  ? 

Mr.  Foster — I  don't  think  it  is,  but  there  is  nothing  against  it. 
The  three  members  of  the  firm  would  be  responsible,  I  presume. 

Mr.  Gibson — It  is  not  the  responsibility,  it  is  the  legality.  How 
is  it  in  the  Land  Titles  Office  ? 

Mr,  Foster — By  the  individual ;  that  is  the  rule  with  Mr.  Scott. 
He  always  rules  that  it  should  be  signed  by  the  individual  surveyor 
who  has  made  the  survey,  and  I  think  it  is  more  correct  to  do  so  in 
every  case. 


62  ASSOCIATION  OF  PROVINCIAL  LAND  SURVEYORS. 

The  President — I  may  say  that  when  this  new  certificate  first 
came  in  it  was  the  practice  amongst  the  firms  in  Toronto  to  sign  the 
plan  strictly  "  I,"  and  for  probably  a  year  at  least  after  the  certificate 
was  amended  the  firms  in  Toronto  signed  "  I  "  ;  that  is,  the  individual 
member  who  made  the  survey  signed  the  plan.  But  in  the  last  year 
or  two  the  old  form  has  drifted  back,  and  you  find  that  the  firm  signs 
its  firm  name.  Some  people  have  an  idea  that  in  a  firm  of  three  or 
four  they  have  three  or  four  times  the  security  for  the  correctness  of 
the  survey  when  the  firm  name  is  signed. 

Mr.  VanNostrand—  It  very  often  happens  that  a  piece  of  work 
comes  in  in  the  spring  and  is  not  completed  until  fall ;  one  member 
may  attend  to  it  in  the  early  part  of  the  year  and  another  in  the  later 
part.  Lawyers  sign  half  a  dozen  members  of  a  firm  and  I  think  they 
should  allow  us  to  reciprocate. 

Mr.  Gibson — The  matter  should  be  arranged  so  that  there  could 
be  no  question  about  it.  The  name  of  the  firm  governs  the  individual 
anyway  ;  as  Mr.  VanNostrand  says,  two  of  them  may  have  made 
the  survey. 

{Clause  12.) 

In  regard  to  these  affidavits,  if  the  person  is  dead  and  you  present 
these  to  the  courts,  they  will  say.  Oh,  it  is  just  a  got  up  affair,  and 
they  won't  take  it ;  and  yet  we  are  compelled  by  law  to  take  the 
evidence. 

Mr.  Foster — Does  not  the  law  make  that  evidence  necessary  and 
acceptable  to  the  Court  ? 

Mr.  Gibson— They  won't  take  it.  The  fact  is  the  affidavit  is  a 
certain  kind  of  ex  parte  evidence  ;  there  is  no  cross-examination  to 
show  that  the  facts  were  got  at  properly.  I  had  a  case  where  evidence 
was  produced  in  court  as  to  these  points  and  they  would  not  take  it. 

Mr.  Butler — Is  not  a  surveyor  supposed  to  take  the  evidence  of 
the  opposite  side  too? 

Mr.  Gibson — Yes,  he  should  do  it.  As  to  negative  evidence,  you 
will  find  that  laid  down  in  the  decisions. 

Mr.  Gaviller — He  has  to  come  to  a  conclusion,  and  I  presume  he 
would  take  all  the  evidence  to  satisfy  himself. 

Mr.  Gibson — He  should  draw  the  affidavit  in  such  a  way  as  to 
satisfy  other  people  as  well  as  himself.  If  you  are  in  Manitoba  and 
your  evidence  is  required  in  court,  a  commission  is  appointed  to 
examine  you.  The  questions  are  drawn  up  and  submitted  to  the 
other  side,  and  they  go  over  them  all  and  see  if  they  are  all  right,  and 
those  questions  are  submitted  then  by  a  lawyer  in  Winnipeg  and  they 
have  to  be  answered  pro  and  con,  and  those  questions  are  submitted 
to  the  court  with  the  answers  and  taken  down  as  evidence. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 

CROWN    SURVEYS. 

By   JAMES  DICKSON,   P.L.S.,  I.C.L.S., 
Fenelon  Falls. 


The  subject  upon  which  I  have  been  requested  to  write  a  paper,  viz., 
"  Crown  Surveys,"  is  a  somewhat  dehcate  one  for  an  Inspector  of 
Surveys  to  take  up,  as  it  will  be  necessary  not  only  to  remark  on  the 
manner  in  which  such  surveys  ought  to  be  made,  but  also  to  mention 
a  few  of  the  inaccuracies  and  errors  I  have  met  with  in  the  field. 

It  is  not  n.y  intention  to  make  this  paper  a  long  one,  but  confine 
myself  to  a  few  examples  of  how  some  members  of  our  profession  do 
their  work,  and  then,  very  briefly,  point  out  the  manner  m  which 
Crown  Surveys  ought  to  be  made. 

I  think  you  will  all  agree  with  me  that  the  first  object  a  surveyor 
should  have  in  view  is  to  keep  up  the  standard  of  his  profession. 
And  no  matter  whether  the  commission  he  may  have  on  hand  is  great 
or  small,  no  matter  whether  the  survey  is  of  little  or  much  importance, 
it  should  be  his  ambition  to  do  it  as  accurately  as  possible.  It  should 
be  his  ambition  to  show  the  public  that  accuracy  is  within  the  com- 
pass of  possibility.  And  leave  everything  behind  him  done  in  such  a 
manner  that  there  could  be  no  room  for  either  doubt  or  trouble  in  the 
future.  Were  this  object  always  held  in  view  there  would  be  no 
necessity  for  any  government  to  appoint  an  Inspector  of  Surveys. 

I  presume  that  it  is  not  necessary  to  take  up  your  time  with  a 
recapitulation  of  Departmental  Instructions,  as  many  of  you  have  had 
experience  in  making  such  surveys,  and  no  doubt  those  who  have  not 
are  perfectly  familiar  with  all  the  details. 

I  believe  every  person  will  agree  with  me  that  if  there  is  any  . 
survey  which  should  be  made  with  perfect  accuracy  it  is  that  of  a  new 
township,  for  to  inaccuracy  and  ambiguity  in  original  surveys  are  to 
be  traced  the  beginning  of  most  of  those  long  and  expensive  law  suits 
touching  the  ownership  of  lots  and  parts  of  lots  which  are  almost 
constantly  before  our  Superior  Courts.  During  my  own  practice  1 
have  been  engaged  in  a  good  many  such  cases,  and  I  cannot  recall  a 
single  instance  in  which  there  would  have  been  room  for  either  doubt 
or  dispute  had  the  original  survey  been  correctly  made. 

Of  course  it  is  not  to  be  expected  that  any  surveyor,  no  matter 
how  careful  he  may  be,  or  how  accurate  his  instruments,  for  as  much 
depends  on  the  integrity  of  his  chainmen  as  on  himself,  and  those  he 
cannot  have  always  under  his  eye,  can  cut  up  a  township  into  i,ooo 
acre  or  6.^0  acre  blocks,  and  have  all  his  lines  intersect  at  the  exact 
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spot,  but  it  is  expected  that  every  line  will  run  straight  from  one 
intersection  to  another,  and  that  the  dimension  of  the  lots  and  bearing 
of  the  lines  in  the  field  will  be  the  same  as  those  returned  on  the  plan 
and  field-notes. 

Perfect  accuracy  is  neither  expected  nor  looked  for,  but  perfect 
truthfulness  is. 

Some  will  say,  Oh,  the  land  is  so  poor  there  is  no  use  in  being  too 
particular.  To  such  I  would  simply  reply,  the  quality  of  the  land  is 
something  the)^  have  nothing  whatever  to  do  with  in  making  the 
survey.  Their  duty  is  to  carry  out  their  instructions  ;  that,  and  that 
alone,  should  be  the  only  object  in  view.  They  should  not  lose  sight 
of  the  fact  that,  although  in  many  places  the  land  is  utterly  worthless 
for  agriculture,  the  recent  discovery  of  valuable  minerals  has  made  it 
more  than  ever  necessary  that  the  surveys  should  be  accurately  made. 
In  some  of  what  seemed  the  most  worthless  townships  has  been  found 
the  most  valuable  nickel  and  copper  mines  perhaps  in  the  world,  and 
the  surveys  of  some  of  the  townships  where  those  minerals  have 
been  discovered — but  which  were  made  before  the  inauguration  of 
the  present  system  of  inspection — have  been  performed  in  sttch  a 
loose  manner  that  I  predict,  at  no  distant  day,  to  hear  of  some  of 
our  legal  friends  reaping  a  rich  harvest. 

While  discharging  the  duty  of  Inspector  of  Surveys  I  have  been 
over  a  good  many  townships,  and  it  has  been  m}'  unpleasant  duty  to 
report  a  considerable  percentage  of  bad  work.  It  has  been  a  matter 
of  no  small  astonishment  to  me  that  some  surveyors  should  leave  so 
many  errors,  both  of  omission  and  commission,  behind  them,  when 
they  have  been  duly  warned  that  their  surveys  would  be  inspected 
after  they  left  the  field  before  their  accounts  would  be  closed.  While 
I  find  the  greater  part  of  the  work  now  well  done,  there  are  still  some 
wlio  seem  to  think  the  Inspector  will  only  go  over  the  lines  as  a  matter 
of  form,  and  either  not  see,  or  wink  at,  irregularities,  or,  in  other 
words,  that  he  is  either  a  knave  or  a  fool.  Such  men  should  bear  in 
mind  the  Inspector  has  a  reputation  to  maintain  ;  that  he  has  been 
sent  out  at  considerable  expense,  the  Department  having  confidence 
in  his  integrity  to  report  everything  exactly  as  he  finds  it  ;  that  he 
must  be  no  respecter  of  persons ;  that,  while  it  may  be  in  the  interest 
of  the  contractor  to  slight  his  work,  or  leave  some  of  his  lines  not  run 
at  all,  to  the  Inspector  it  makes  not  the  slightest  difference  whether 
the  work  is  well  or  ill  done,  his  pay  and  thanks  are  the  same.  The 
only  difference  it  makes  to  him  is  this,  where  the  lines  are  well  opened 
and  fallen  timber,  which  must  have  obstructed  the  view,  cut,  his 
work  is  much  lighter  than  where  he  is  constantly  either  climbing  over 
logs  or  parting  brush,  perhaps  laden  with  snow  or  rain,  which  ought 
to  have  been  removed  when  the  survey  was  being  made. 

I  shall  now  give  a  few  specimens  of  what  I  have  met  with  in  the 
field,  which  were  not  laid  down  either  in  the  field  notes  or  in  the  plan. 

I  have  found  lines  run  straight  to  within  a  short  distance  of  those 
they  were  intended  to  intersect,  then  suddenly  bend  either  to  the  right 
or  left,  sometimes  in  the  form  of  a  bow,  in  order  to  strike  the  post  ; 
when,  had  they  been  run  out  straight,  they  would  have  struck  from 
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ten  links  to  five  chains  to  one  side— lines  in  which  there  were 
scarcely  ten  consecutive  chains  straight. 

I  have  found  the  whole  four  posts  at  an  intersection  made  of 
trees.  A  man  could  stand  at  any  one  of  them,  pay  out  forty  links  of 
the  chain,  and  touch  the  other  three.  The  post  on  one  side  of  a  con- 
cession line  within  twenty  links  of  the  guide  post,  that  on  the  oppo- 
site side  eighty  links  distant,  the  three  upwards  of  ten  feet  out  of  a 
straight  line,  some  posts  standing  at  almost  any  angle  with  the  line 
except  the  correct  one,  others  tossed  off  the  line,  not  even  set  up  ; 
bearing  trees  sketched  in  the  notes  for  every  post,  whole  blocks  with- 
out a  single  bearing  tree  marked  in  the  field,  numbers  of  the  lots  not 
even  posted  ;  one  Ime  run  up  to  another,  end  there,  and  start  off  on 
the  opposite  side  at  from  a  few  links  to  several  chains  to  one  side, 
only  one  of  them  posted  ;  a  post  instead  of  standing  at  an  intersection 
planted  on  the  concession  line  as  much  as  two  chains  from  it  ;  in 
numerous  instances,  lines  only  partly  run,  others  not  even  started  ;  a 
block,  which  contained  five  lots  on  the  plan,  with  six  posted  in  the 
field  ;  a  side  line  start  at  lots  20  and  21  and  strike  the  next  concession 
line,  100  chains  distant,  at  lots  25  and  26  ;  lines  start  from  each  end 
of  a  block,  and  miss  each  other  at  an  intermediate  point  by  from  a 
few  links  to  six  chams  ;  beautifully  proportioned  triangles  across  and 
offsets  around  lakes,  in  the  notes,  where  it  was  simply  impossible  to 
have  got  any  such  in  the  field  at  ail  ;  lines  run  from  other  lines  on 
either  side  of  a  lake  to  the  water,  which,  instead  of  striking  at  oppo- 
site points,  would  miss  each  other  by  as  much  as  seven  chains,  and 
the  water  assumed  to  contain  whatever  the  two  added  together  lacked 
of  makmg  the  full  block  ;  a  carefully  calculated  triangle  in  the  notes 
showing  the  water  fifty  chains  wide,  when  by  actual  measurement  it 
was  found  to  be  less  than  thirty ;  some  lots  which  were  returned 
twenty  chains  not  eight  chains,  others  as  much  too  large. 

I  have  found  three  separate  lakes  with  high  ridges  between  in  the 
field  which  were  returned  as  one,  their  combined  acreage  not  half 
what  the  one  was  shown  to  contain  ;  two  lakes  on  the  plan  which 
were  only  one  in  the  field,  and  a  mountain  which  was  returned  a 
lake  ;  a  marsh  on  the  plan  where  I  found  a  mountain  of  bare  rock, 
several  hundred  feet  above  the  level  of  the  surrounding  country. 

Streams  in  the  field  not  on  the  plan,  others  on  the  plan  but  none 
in  the  field  ;  and  as  many  as  seven  streams  all  crossing  the  line  at 
right  angles  in  a  distance  of  half  a  mile,  which  turned  out  to  be  only 
■one  small  creek.  I  have  found  posts  with  holes  in  them  a  man  could 
run  his  fist  into  ;  others  made  of  poplar,  with  cedar  and  spruce  trees 
of  the  proper  size  standing  as  near  as  the  tree  from  which  they  had 
been  cut.  In  some  cases  not  a  lake  traversed  in  a  whole  township, 
their  outlets  not  even  shown  ;  in  others,  while  there  had  been  a  rough 
traverse  made  of  the  largest,  the  smaller  not  even  sketched,  no 
attempt  whatever  made  to  show  either  their  size  or  shape. 

I  have  found  a  whole  township  of  50,000  acres  divided  into  100 
acre  lots,  each  lot  returned  exactly  twenty  chains  by  fifty,  and  not 
three  trees  the  size  of  a  man's  thigh  cut  in  the  whole  township  ;  where 
one  could  only  follow  the  lines  by  keeping  his  eye  constantly  fixed  on 
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the  blazes,  and  those  small,  few,  and  far  between,  the  hands  almost 
constantly  occupied  m  separating  the  brush  in  order  to  force  the  body 
through. 

Need  I  ask  any  practical  surveyor  if  such  a  survey  could  be  even 
approximately  correct  ?  What  chainmen  could  make  correct*  mea- 
surements under  such  circumstances  ?  Am  I  using  too  strong  lan- 
guage when  I  say  that  a  man  who  does  his  work  in  this  manner  is  a 
disgrace  to  the  profession  ? 

In  a  good  many  townships,  which  are  otherwise  well  surveyed,  I 
find  the  line  across  the  block  next  the  boundary,  on  the  side  towards 
which  the  lines  have  been  run,  a  mere  trail ;  why  is  this  ?  why  should 
not  this  line  be  as  well  opened  as  any  of  the  others  ? 

In  most  cases  where  I  have  found  angles  in  the  lines  they  were 
very  poorly  opened,  while  in  others  there  had  been  a  good  deal  of 
work  done.  In  the  latter  case,  I  attribute  the  errors  to  placing  too 
much  dependence  on  the  magnetic  needle,  and  not  being  sufficiently 
careful  in  taking  back-sights,  especially  in  thick  swamps  and  going 
over  knolls.  In  others  which  have  been  run  by  theodolite,  to  the 
instrument  not  being  standing  solid  while  crossing  soft  ground.  In 
every  case  where  the  instrument  cannot  be  made  solid,  posts  should 
be  driven  into  the  ground,  and  the  instrument  set  on  them,  then  the 
surveyor  can  move  around  it  without  any  danger  of  throwing  it  out 
of  line. 

In  still  other  instances  the  errors  are  undoubtedly  traceable  to 
unskilled  assistants  and  insufficient  instruments.  Some  men  even  go 
so  far  as  to  use  a  small  compass  without  a  ball  and  socket  attachment. 

I  would  now  briefly  point  out  a  few  of  the  most  important  points 
to  be  observed  by  a  surveyor  in  making  a  Crown  Survey. 

His  instruments  should  be  of  the  very  best  to  be  had,  and  both 
them  and  the  chain  kept  in  proper  adjustment.  If  at  all  possible,  an 
astronomical  observation  should  be  taken  before  commencing  the 
survey,  and  check  observations  taken  as  frequently  as  circumstances 
will  permit  during  its  progress. 

He  should  not  hang  his  work  on  any  other  man's,  assuming  it 
correct,  but  should  depend  entirel}'^  on  himself.  By  doing  this,  each 
man's  work  is  a  check  on  the  other  ;  if  they  are  both  correct  they 
must  agree,  if  not,  and  he  knows  he  has  done  his  correctly,  he  will 
then  be  in  a  position  to  confidently  invite  inspection  without  any  fear 
of  the  result, 

If  he  is  running  two  parties,  one  of  them  at  least  should  constantly 
use  a  theodolite,  and  too  much  care  cannot  be  taken  in  back-sights. 
It  is  well  to,  at  least,  start  all  lines  with  the  theodolite,  and  then,  if 
proper  care  is  observed  m  the  back-sights  and  trees  cut  where  a  good 
back-sight  cannot  otherwise  be  had,  local  attraction  will  be  a  matter 
of  secondary  importance. 

All  triangulations  should  be  made  either  with  the  theodolite  or  a 
box  sextant.  The  compass  should  never  be  used  to  make  a  triangula- 
tion.  The  angles  cannot  be  read  close  enough  with  the  magnetic 
needle.  Where  the  concession  lines  have  been  accurately  established^ 
a  lake  or  river,  crossed  by  a  side-line,  may  be  measured  by  micrometer^ 
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but  I  do  not  think  that  a  sufficiently  accurate  instrument  with  which 
to  measure  lakes  on  a  concession  line  where  the  size  of  lots  may  be 
affected. 

All  streams,  however  small,  should  be  carefully  noted  ;  their  width 
and  apparent  average  depth.  Their  points  of  convergence  or  where 
they  empty  into  lakes  approximately  shown  on  the  plan  by  full  lines 
where  they  intersect  open  lines,  in  other  places  by  dotted  lines.  All 
springs  should  also  be  noted,  also  marshes  and  swamps  laid  down  in 
their  proper  places,  and  the  hills  sketched  in. 

If  one  line  does  not  intersect  another  at  the  expected  point,  if  it  is 
not  over  two  chains  out,  leave  it  there,  but  return  everything  exactly 
as  you  find  it,  and  change  the  bearing  in  order  to  have  the  error  cor- 
rected at  the  next  intersection.  If  it  is  over  two  chains  out  I  think 
the  line  ought  to  be  run  over  again,  but  under  no  circumstances  should 
an  angle  be  made  in  a  line  in  order  to  have  it  strike  a  given  point. 

Every  lake  of  over  two  or  three  acres  area  should  be  traversed, 
and  its  outlet  and  connection  with  another  lake  or  river  shown,  if 
possible.  It  is  not  enough  to  simply  show  a  body  of  water  at  a  given 
point ;  its  shape  and  size  should  be  accurately  laid  down.  It  is  a  great 
injustice  to  a  settler  to  find  that  what  he  supposed  was  a  one  hundred 
acre  lot  has  a  number  of  acres  of  water,  which  he  must  either  pay  for 
or  have  a  survey  and  plan  of  it  made  at  his  own  expense,  when  such 
an  outlay  would  have  been  avoided  had  the  man  who  made  the 
original  survey  simply  done  his  duty. 

All  lines  should  be  so  opened  out  that  an  open  line  can  be  plainly 
seen  at  any  point,  no  matter  whether  the  bush  is  close  or  scattering, 
and  every  tree  within  a  foot  of  it  marked  by  three  blazes — not  a  small 
piece  of  bark  knocked  off  by  one  stroke  of  the  axe,  but  a  good,  deep, 
broad  blaze  cut  well  into  the  timber  at  least  nine  inches  long,  which 
can  be  seen  at  a  considerable  distance.  .If  the  timber  is  scattering  it 
is  necessary  to  blaze  trees  at  a  greater  distance.  If  this  is  adhered  to 
there  will  be  no  danger  of  persons  complaining  that  they  cannot  find 
lines  while  any  of  the  timber  near  them  remains  standing. 

The  posts  should  be  of  the  most  durable  timber  to  be  had,  not  less 
than  four  inches  square  and  three  feet  long,  neatly  made  and  marked 
— a  ragged,  ill-made  or  ill-marked  post  always  looks  bad— and  firmly 
planted  in  the  ground.  A  bearing  tree,  taken  wherever  obtainable, 
with  a  good-sized,  smooth  blaze  on  the  side  next  the  post,  not  at 
right  angles  to  the  line  ot  the  post,  as  I  sometimes  find  them,  and  the 
letters  "  B.  T."  neatly  cut  thereon. 

Wherever  a  live  tree  of  six  inches  or  more  in  diameter  is  standing 
within  one  foot  of  where  a  post  is  to  be  planted,  I  should  say  take  it 
for  one  by  all  means.  Cut  neat  blazes  on  it  sufficiently  large  to  hold 
the  figures,  but  be  very  careful  not  to  make  them  so  large  as  to  run 
any  risk  of  killing  the  tree.  Leave  as  much  bark  as  possible  untouched 
between  the  blazes.  Do  not  cut  the  tree  down  and  then  dress  the 
stump  into  a  small  post,  as  I  have  sometimes  found.  In  one  instance 
I  found  a  poplar  tree  about  ten  inches  in  diameter  taken  for  a  post. 
It  had  been  cut  off  three  feet  from  the  ground  and  the  stump  squared 
into  a  four  inch  post.     Could  anything  be  more  absurd  ? 
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In  conclusion  I  would  simply  add  that  a  very  little  additional  out- 
lay and  a  little  more  care  exercised  by  the  surveyor  and  his  assistants 
in  the  field  will  make  all  the  difference  between  a  good  survey  and  a 
bad  one,  and  ver}^  materially  tend  to  raise  the  standard  of  the  profes- 
sion in  the  estimation  of  the  public. 

DISCUSSION. 

The  President — There  are  a  great  many  good  points  in  the  paper 
Mr.  Dickson  has  just  read,  but  I  hope  no  member  of  this  Association 
comes  under  his  thumb  with  regard  to  some  of  the  remarks  he  has 
made. 

Mr.  Kirkpatrick — I  would  like  to  emphasize  one  remark  that  Mr. 
Dickson  made,  that  you  are  not  to  assume  that  all  the  Crown  Surveys 
are  made  in  that  style.  When  these  township  surveys  are  left  in  that 
way  the  surveyor  has  to  go  back  at  his  own  expense,  and  very  often 
finds  it  a  very  poor  policy  from  a  financial  point  of  view,  because  he 
has  to  go  back  and  go  over  the  whole  survey  again,  and  then  Mr. 
Dickson  has  to  examine  it  over  again.  With  regard  to  leaving  lines 
un-run,  some  surveyors  have  told  me  that  they  honestly  believed  they 
were  run,  but  they  had  left  it  to  their  assistant,  and  the  assistant  with 
the  chain  men,  I  suppose,  sat  down  and  had  a  pipe  and  said  they  had 
run  the  line  and  prepared  field  notes,  which  was  really  almost  as 
much  trouble  as  it  would  have  been  to  run  the  line.  That  is  the  only 
way  I  can  explain  it,  because  the  field  notes  are  apparently  accurate 
— creeks  and  everything  else— and  yet  he  reports  that  the  lines  are 
not  run  at  all  on  the  ground.  When  you  get  a  Crown  Survey  be  sure 
whom  you  get  for  an  assistant ;  don't  take  the  first  greenhorn  that  comes 
along.  Now,  young  surveyors  should  recollect  that  the  thing  will 
come  back  upon  themselves  at  some  future  time,  because  it  leaks  out 
who  the  assistant  is,  and  it  will  be  a  discredit  to  the  surveyor  all 
his  life. 

Mr.  Ajdsworth — I  am  sorry  to  learn  that  during  the  last  four  years 
when  the  profession  has  made  such  rapid  strides  and  with  such  per- 
fection in  instruments  that  Crown  Surveys  are  being  made  in  a 
manner  so  that  it  is  possible  for  an  Inspector  to  make  such  a  report. 
But  is  the  blame  altogether  to  be  laid  on  the  surveyor  ?  Years  ago  it 
was  done  by  days'  work,  and  then  there  was  not  the  same  object  in 
slighting  the  work  as  now.  There  were  difficulties  in  the  old  system 
but  I  am  not  sure  but  there  are  greater  difficulties  in  the  present 
system.  Long  before  my  time  the  surveys  were  given  out  by  con- 
tract, and  the  result  was  they  reported  lines  run  that  they  had  not 
run.     Now,  maybe  better  work  would  be  done  if  they  were  paid  by 

Mr.  Miles — In  the  North-west  the  requirement  of  the  law  is  that 
all  lines  should  close  within  fifty  links  in  a  six  mile  survey.  In  a 
township  I  surveyed  a  year  before  last  I  had  to  take  several  observa- 
tions to  check  outlines,  and  they  almost  all  checked  within  .005°. 
That  is  just  about  as  close  as  it  can  be  run  ;  and  very  late  this  fall, 
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in  December,  I  examined  six  contract  surveys,  about  fourteen  town- 
ships, and  there  is  only  one  contract  that  did  not  come  up  to  the 
requirements,  and  I  thought  perhaps  it  wouLd  be  a  very  good  idea  if 
the  Crown  Lands  Department  had  a  similar  limit  in  closing  their 
lines  across  a  township. 

Mr.  Chipman — This  paper,  I  think,  is  a  very  opportune  one,  and  it 
is  something  that  interests  the  whole  Association,  whether  they  are 
participators  in  the  Government  surveys  or  not.  I  for  one  feel  that 
there  should  be  a  revision  of  the  instructions  given  to  surveyors. 
Mr.  Miles  has  pointed  out  that  there  should  be  a  limit  to  the  error 
allowed,  and  I  have  felt  that  as  it  is  now  there  is  no  limit,  we  are 
supposed  to  do  our  work  exactly  correct,  but  that  is  an  impossibility, 
especially  in  our  northern  country.  There  is  another  matter  in  which 
I  think  the  instructions  should  be  amended ;  and  that  is  in  the 
matter  of  traversing  lakes.  A  surveyor  goes  in  there  and  is  paid  sa 
much  an  acre,  but  gets  nothing  for  his  lake  traversing.  I  have  found 
in  some  of  my  townships  fifteen  or  thirty  lakes,  where  we  did  not 
expect  more  than  one  or  two,  and  it  is  rather  discouraging  work  to 
know  that  we  are  supposed  to  traverse  those  lakes  and  get  no  pay- 
ment. I  think  there  should  be  extra  payment  for  traversing.  I  think 
also  the  instructions  should  be  amended  in  such  a  way  that  the  plan 
when  it  is  given  in  to  the  Crown  Lands  Office  should  bear  some  resem- 
blance to  the  natural  features  of  the  country  as  they  exist.  And  I 
think  it  should  be  the  duty  of  the  surveyor  to  trace  all  streams — the 
physical  features  should  be  correctly  shown  on  the  plan.  There  is 
another  point  that  I  don't  feel  I  can  agree  with  him  on — running  a 
straight  line  through  from  concession  to  concession  and  not  making 
any  bend  in  the  line.  Well,  I  believe  in  bending  in  to  the  post  at  the 
upper  end.  That  is  my  practice.  I  have  had  no  hesitation  at  all  in 
making  bends  in  alternate  side-lmes.  I  can't  see  the  force  in  running 
them  through  and  having  two  posts  on  the  concession  line.  I  would 
prefer  seeing  a  bend  in  the  side-line  than  having  two  posts  at  the 
north  limit. 

Mr.  Dickson — I  meant  if  you  had  a  concession  line  run  and  your 
post  at  that  concession  line,  and  then  if  you  came  some  distance  from 
the  last  post  you  should  not  angle  to  strike  that  post  but  change  the 
bearing  of  your  line. 

The  President — You  would  leave  one  end  of  the  lot  small  and  the 
next  large  correspondingly.  You  want  the  field  notes  made  to  show 
what  actually  was  done  on  the  ground  ? 

Mr.  Dickson — Exactly. 

The  President — And  as  I  understood,  as  long  as  the  limit  is  within 
two  chains  let  it  be. 

Mr.  Dickson — That  is  a  matter  of  opinion.  Some  would  think, 
perhaps,  if  it  is  that  much  it  shoul'd  be  run  over  again. 

The  President — As  long  as  you  give  the  man  the  right  number  of 
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Mr.   Miles — That  shows  my    contention   that  there   should    be  a 
certain  limit  of  error  in  closing. 

Mr.  Kirkpatrick — A  great  many  oi  these  mistakes  arise  in  running 
two  parties. 

(Discussion  continued  by  the  aid  of  diagram  on  blackboard.) 

Mr.  Dickson — I  think  the  great  trouble  is  in  not  taking  back- 
sights. 

Mr.  Miles — Is  a  jog  in  an  Ontario  township  permissible? 

Mr.  Chipman— If  you  follow  out  the  instructions,  if  they  could  be 
followed  out,  there  would  be  no  jog. 

The  President — Could  not  some  system  be  arrived  at  by  running 
up  a  tier  of  blocks  along  the  east  boundary  and  check  from  the  east 
boundary,  or  take  a  tier  of  blocks  running  from  the  south  boundary  ; 
some  such  scheme  as  that  would  surely  make  the  chain  and  theodolite 
check  each  other  instead  of  running  promiscuously  the  way  some 
townships  have  been  run.  The  cause  of  a  good  deal  of  the  peculiar 
surveying  that  I  have  come  across  appears  to  be  want  of  system  in 
running  out  the  original  survey.  Even  if  it  doesn't  come  out  to  the 
exact  eighty  chains  to  each  block,  the  field  notes  should  show  what 
the  difference  is.  Then  if  there  was  a  shortage  in  one  block  it  might 
be  corrected  in  the  next. 

Mr.  Kirkpatrick — The  instructions  say  where  they  shall  com- 
mence, they  shall  run  their  lines  north  and  west  or  east  just  as  \h& 
lots  number  ;  they  are  also  told  to  show  the  exact  lines  as  they  come 
out  on  the  ground,  to  give  them  in  the  field  notes  whether  they  come 
out  the  exact  distance  or  not  ;  if  one  comes  out  78  chains  show  it.  In 
one  case  a  surveyor  went  to  the  trouble  of  moving  his  40  chain  post 
to  39  to  make  them  both  39.  Now,  there  is  no  necessity  for  that, 
because  we  are  selling  the  land,  and  it  is  no  matter  whether  it  is  320 
acres  or  325  if  we  know  the  fact  that  there  is  325.  But  if  there  is  320 
in  one  and  340  in  the  other  and  there  is  only  320  put  down  in  each 
there  is  20  acres  unaccounted  tor.  That  is  where  the  real  trouble  is  ; 
if  surve3'ors  would  just  send  in  what  they  find  on  the  ground  I  don't 
think  we  would  complain  very  much  if  it  was  two  chains  out.  I 
have  always  maintained  that  two  chains  would  be  a  legitimate  amount 
to  allow.  As  to  what  Mr.  Miles  says  about  closing,  you  must  recollect 
that  in  this  system  there  is  really  no  closing  line  at  the  end. because 
every  block  closes  itself ;  every  mile  square  is  a  little  township  in 
itself.  And  as  to  being  paid  by  the  day  :  it  was  at  the  urgent  request 
of  the  surveyors  themselves  that  the  contract  system  was  adopted, 
because  it  was  preferred. 

Mr.  Niven — So  far  as  the  two  systems  are  concerned  I  prefer  to 
work  under  contract.  So  far  as  the  accuracy  of  the  work  goes  I  can't 
run  a  line  unless  I  get  it  right,  and  I  think  I  do  my  work  under 
contract  just  as  well  as  I  would  paid  by  the  day. 


CROWN   SURVEYS.  7  I 

Mr.  Dickson — I  would  be  very  glad  to  assume  that  in  the  majority 
of  cases  surveyors  are  not  aware  of  it,  and  I  daresay  they  are  not,  but 
there  are  some  men  who  always  do  their  work  well,  and  others  who 
do  not.  This  matter  of  traversing  lakes  is  a  very  important  thing.  It 
is  not  enough  to  sketch  them,  1  think  when  a  lake  comes  to  be  two  or 
three  acres  it  ought  to  be  traversed  and  put  in  the  returns.  With 
regard  to  creeks  it  is  surprising  how  few  there  are  who  really  show 
the  water  connections.  I  remember  one  time  going  out  to  inspect  a 
contract.  On  the  plan  there  were  hardly  two  lines  the  same  bearing, 
the  angles  were  shown  in  the  plan,  and  I  think  that  was  one  of  the 
most  beautifully  performed  surveys  I  ever  travelled  on  in  my  life. 
There  was  not  much  difference  in  the  angles  but  every  one  of  them 
was  shown.  That  is  what  I  call  a  beautiful  survey,  much  better  than 
a  beautiful  plan.  I  maintain  still  that  a  great  portion  of  the  errors  in 
running  lines  is  because  there  is  not  sufficient  care  taken  in  back-sights. 

Mr.  Fawcett — I  was  just  thinking  of  the  difficulties  that  arise 
through  the  burning  up  of  the  posts.  That  matter  came  up  in  connec- 
tion with  the  Dominion  surveys  last  year,  and  they  changed  their 
system  entirely.  Their  system  now  is  to  plant  iron  posts  and  build 
mounds  in  the  woods  ;  they  have  discarded  the  bearing  trees  all 
through  Muskoka  and  Algoma  too.  After  a  fire  runs  over  the  country 
in  many  cases  there  is  nothing  left  to  show  that  a  post  has  ever  been 
there.  I  have  known  places  where  the  country  is  so  rocky  that 
surveyors  have,  in  order  to  fix  up  their  posts,  had  to  pile  stones 
around  them,  and  in  some  cases  I  have  found  those  stones  with  a 
little  piece  of  the  post,  and  I  think  it  would  be  a  good  plan  to  adopt 
in  all  that  north  country.  II  one  of  the  posts  could  be  established 
there  would  be  something  to  go  by,  and  a  person  would  not  have  to  go 
perhaps  five  or  six  miles  before  they  could  find  any  definite  point. 
Another  thmg  I  might  mention  ;  Captain  Bolton  has  made  a  survey 
of  the  Georgian  Bay  and  has  made  a  chart  of  it,  and  in  connection 
with  that  survey  he  has  made  plans  of  his  triangulation  and  established 
points.  His  triangulation  has  been  made  very  carefully,  and  he  has 
built  up  piles  of  stones  in  many  places  at  his  stations.  The  Crown 
Lands  Department,  I  think,  could  get  a  copy  of  his  charts  showing 
the  position  of  his  stations,  and  perhaps  they  might  be  used  in  making 
mining  surveys. 

Mr.  Kirkpatrick — I  may  say  we  have  given  Captain  Bolton  all  our 
plans  for  the  purpose  of  tying  in  his  survey  to  our  survey.  About  the 
iron  posts  :  we  have  that  in  operation  too,  but  you  must  remember 
that  iron  posts  are  pretty  heavy  to  carry,  and  it  is  a  very  different 
thing  putting  them  into  a  cart  and  carrying  them  on  your  back. 
Another  thing  I  would  like  surveyors  to  remember  is  that  it  looks 
very  poor  in  a  report  to  say  the  posts  are  marked  "  as  per  instruc- 
tions." If  they  would  simply  say  how  the  posts  were  marked,  giving 
the  letters  on  these  iron  posts,  it  would  be  a  vast  improvement. 
These  reports  are  published  and  Americans  coming  in  find  that  a 
post  is  marked  "  as  per  instructions  "  when  they  don't  know  what  the 
instructions  are. 
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The  President — There  is  no  doubt  a  great  deal  in  what  Mr.  Kirk- 
patrick  has  just  told  us  about  having  all  this  in  the  field  notes,  but  I 
think  the  remedy  lies  with  himself:  don't  accept  the  field  notes  unless 
they  are  all  put  in. 

Mr.  Miles — I  was  surveying  some  coal  limits  near  the  Rocky 
Mountains  a  year  ago  last  fall  near  the  boundaries  of  the  National 
Park,  and  as  soon  as  I  struck  the  hne  I  went  along  a  little  distance 
and  I  found  a  post  there  marked  so  many  miles  and  so  many  chains, 
and  I  immediately  knew  where  I  was. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 
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It  frequently  happens  that  the  surveyor,  on  being  appointed  County 
Engineer,  or  when  otherwise  called  on,  has  to  do  with  bridge  building, 
in  its  various  details,  such  as  preparing  specifications  for  wooden 
bridges,  or  iron  and  wood  combined,  also  for  the  piers  and  abutments 
for  them.  However  well  these  designs  may  be  carried  out,  there  is 
another  point  that  must  be  previously  attended  to  before  anj'  bridge 
can  be  built,  namely,  the  foundations  for  the  abutments  and  piers  for 
the  bridge  to  rest  on. 

The  foundations  must  be  good,  or,  however  well  the  abutments 
may  be  built,  there  is  no  safety  as  long  as  there  is  a  bad  or  unsafe 
foundation.  Where  the  ground  in  the  locality  is  not  of  a  nature  to 
be  safe  to  build  on,  it  must  be  made  safe  by  artificial  means,  a  few  of 
which  I  will  try  and  describe.  The  first  thing  I  would  do,  if  the 
ground  is  soft,  is  to  test  by  boring,  which  can  be  done  by  having  a 
common  three  inch  auger  welded  to  an  inch  bar,  with  a  handle  so 
arranged  to  it  that  it  can  be  moved  up  or  down  as  required  By  this 
means  the  kind  of  soil  may  be  tested  to  the  depth  of  twelve  or  fifteen 
feet  and  find  out  if  within  that  depth  there  is  a  stratum  hard  enough 
to  build  on.  If  such  cannot  be  found,  then  the  foundation  must  be 
made  secure  by  piling.  Should  it  happen  that  where  the  abutment 
or  pier  has  to  be  built  is  under  water,  or  where  water  would  run 
into  it,  it  will  be  necessary  to  build  a  coffer-dam  around  the  place 
in  which  the  foundation  has  to  be  built,  so  as  to  prevent  the  water 
from  coming  in  when  carrying  on  the  work.  This  may  be  done  by 
driving  piles  made  of  timber  sawn  four  inches  thick  and  of  such 
widths  as  can  be  got  out  of  logs  at  command.  These  piles  must  be 
hewn  wedge  shape  at  the  end,  and  also  tapered  to  one  side  so  as  to 
cause  it  to  follow  close  to  the  one  already  driven.  The  piles  can  be 
kept  in  line  by  having  two  wale  timbers  secured  by  bolts,  so  as  to  be 
four  inches  apart,  and  placed  in  the  direction  in  which  the  dam  has 
to  be  built.  These  timbers  may  be  moved  on  as  the  work  progresses, 
so  that  one  set  will  be  quite  enough  for  any  bridge  abutment.  After 
they  are  removed  a  wale  timber  must  be  bolted  on  inside-and  outside 
of  the  dam,  especially  if  the  foundation  has  to  be  deep.  After  the 
dam  is  completed,  the  next  thing  to  do  is  to  drive  piles  in  the  space 
included  inside  the  dam,  and  of  sufficient  numbers  to  meet  the 
requirement  of  the  case.     I  will  describe  how  I  directed  the  founda- 
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tion  to  be  prepared  for  the  abutments  for  a  bridge  I  had  charge  of 
some  time  ago.  The  dam  was  built  as  already  described,  having 
previously  tested  the  kind  of  soil.  I  ascertained  that  there  was  a 
layer  of  hard-pan  about  fifteen  feet  below  the  surface  of  the  water  in 
the  river.  Then  a  test  pile  was  driven  so  as  to  prove  the  depth  and 
nature  of  the  stratum.  The  pile  on  reaching  the  hard-pan  would  not 
yield  a  quarter  of  an  inch  from  a  blow  of  an  i,8oo  pound  hammer 
falling  twenty  feet.  This  I  thought  quite  secure,  and  had  the  rest  of 
the  piles  driven  thirty  inches  centre  to  centre,  also  driven  in  rows. 
The  size  of  the  piles  was  not  less  than  twelve  inches  at  the  top  end. 
The  ground  was  now  excavated  to  a  depth  of  five  feet  below  the 
surface  of  the  water,  after  which  the  piles  were  sawn  off  evenly  at  the 
depth  of  four  feet  from  the  surface.  The  space  inside  the  dam  was 
filled  with  concrete  made  with  water-lime  and  coarse  gravel,  and  was 
well  rammed  down  all  around  the  piles.  A  timber  ioxi2  was  laid  on 
the  top  of  the  piles,  and  the  space  between  and  under  the  timber  was 
also  filled  in  with  concrete,  taking  care  to  have  the  space  under  the 
timber  well  filled  up.  The  whole  space  is  now  filled  in  even  with  the 
top  of  the  timbers.  A  covering  of  plank  of  three  inches  thick  was 
placed  in  two  courses,  laid  crosswise,  and  each  course  spiked  with 
7-mch  spikes  to  the  timbers.  The  piles  used  were  cedar,  but  sound 
straight  timber  of  any  kind  may  be  used,  say  elm,  beech,  tamarac, 
etc.,  as  long  as  the  foundation  is  entirely  under  water. 

The  concrete  used  was  made  with  water-lime  from  Thorold,  the 
proportion  being  one  of  lime  to  three  of  gravel,  well  mixed  and  shovelled 
into  place  from  wheelbarrows,  and  not  allowed  to  fall  to  any  depth,  so 
as  not  to  separate  the  lime  and  gravel.  The  whole  trench  or  excavar 
tion  should  be  filled  up  solid  with  concrete,  and  not  leave  any  space  ' 
outside  the  concrete  for  any  other  filling.  On  the  foundation  thus 
prepared  the  stone  work  was  built. 

If  the  ground  is  firm  and  solid,  and  away  from  any  danger  of  wash, 
then  if  an  excavation  to  the  depth  of  three  or  four  feet  is  made,  so  as 
to  be  below  the  frost  line,  a  foundation  may  be  safely  built  upon  it  ; 
but  would  in  any  case  advise  a  layer  or  bed  of  concrete  to  be  placed 
in  the  bottom,  say  eighteen  or  twenty-four  inches  deep,  and  well 
packed  into  the  space  excavated.  If  the  bottom  is  rock  care  must  be 
taken  to  have  it  levelled,  as  any  work  built  on  a  sloping  foundation  is 
unsafe,  as  the  stone  work  may  slide  from  the  pressure  of  the  earth 
behind  the  abutment.  The  whole  bottom  need  not  be  quarried  out 
to  the  same  depth,  but  may  be  left  in  steps  or  benches,  as  long  as 
each  bench  is  level  in  itself.  It  may  be  somewhat  paradoxical,  but 
sand  when  dry  is  quite  safe  to  build  on,  but  care  must  be  taken  to 
have  no  water  come  near  it,  as  then  it  will  form  into  quicksand. 

The  stone  work  should  be  built  of  quarry  stone,  laid  in  courses  of 
not  less  than  ten  inches  thick,  and  each  course  all  around  should  be  of 
the  same  thickness.  The  footing  course  of  the  foundation  should  be 
twenty-four  inches  wider  all  around  than  the  wall,  and  should  be 
reduced  in  by,  say,  three  courses  of  eight  inches  to  the  wall  proper. 
The  face  should  have  a  slope  of  not  less  than  one  inch  in  ten.  The 
courses  should  be  laid  alternately  in   headers  and   stretchers,   well 
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bedded  in  mortar  made  with  water  lime  and  sand  in  the  proportion  of 
one  to  three,  well  mixed  together  when  dry,  and  should  be  used  at 
once  after  its  being  worked  up  with  water.  Mortar  of  any  kind  should 
be  thoroughly  worked.  Too  much  water  is  very  injurious,  as  it  takes 
too  long  to  set,  and  it  is  not  so  apt  to  be  well  worked  as  when  a  less 
quantity  of  water  is  used.  None  of  the  mortar  that  is  left  over  should 
be  allowed  to  be  used  under  any  circumstances.  The  stone  should 
be  laid  on  their  natural  bed  with  the  best  side  under,  and  should  be 
wetted  before  laying,  and  when  once  laid  and  bedded  should  not  be- 
moved.  If  it  has  to  be  moved  all  the  mortar  must  be  cleaned  off  and 
a  new  bed  made  for  it.  The  joints  must  be  straight  and  not  more 
than  half  an  inch  wide,  and  should  not  be  less  than  twelve  inches  deep- 
on  the  side  of  the  stone  into  the  wall.  Care  should  be  taken  to  have 
stone  of  a  good  and  durable  nature,  that  will  not  be  ejected  by  frost 
or  wet.  Some  of  our  limestone  are  apt  to  scale  off,  which  makes  the 
wall  unsafe  as  well  as  unsightly.  The  joints  should  be  neatly  pointed 
with  mortar  prepared  for  the  purpose. 

There  is  another  kind  of  foundation  that  I  might  mention  that  is 
sometimes  used  to  very  good  advantage,  and  is  much  cheaper  thart 
stone  work.  A  cylinder  made  of  steel,  say  three  or  four  feet  in 
diameter,  according  to  the  size  of  the  bridge,  is  sunk  into  the  ground? 
and  driven  as  far  as  it  will  go,  so  as  to  be  well  below  the  water  line. 
Piles  are  then  driven  inside  the  cylinder,  so  as  to  fill  it  up.  The  space 
between  the  piles  is  filled  with  concrete,  so  as  to  make  a  solid  mass. 
This  CN'linder  may  be  lengthened  by  having  the  plates  flanged  and 
well  rivetted  together.  They  must  be  well  stayed  by  counter  braces 
if  they  are  over  eight  or  ten  feet  above  the  ground.  By  having  a 
proper  cap  made  to  fit  on  these  tubes  the  bridge  seat  may  be  safely 
placed  on  them. 

Iron  piles  may  be  also  used,  but  care  must  be  taken  to  have  themi 
well  protected  from  ice  jams  or  floating  timber,  as  they  will  not  stand- 
any  heavy  strain  when  standing  alone  and  unprotected. 

DISCUSSION. 

Mr.  Warren — I  may  also  state  another  matter  that  I  intended 
referring  to,  that  is  cast-iron  piling.  These  are  used  in  the  States 
largely  in  building  bridges,  but  in  our  northern  climate  they  would' 
have  to  be  very  well  protected  from  the  ice.  That  was  just  the 
failure  in  a  case  lately.  The  piles  were  driven  in  the  river,  and  there 
came  a  heavy  freshet  two  weeks  ago,  and  a  jam  of  ice  came  against 
the  bridge  and  carried  it  away  bodily  two  or  three  hundred  yards 
down  the  river.  If  these  piles  could  be  protected,  they  would  make 
a  very  safe  and  cheap  foundation.  They  are  driven  down  till  you 
come  to  a  solid  foundation,  then  there  is  a  cap  prepared  to  fit  on  top. 
of  them,  and  in  order  to  protect  them  they  are  braced  to  make  them 
secure.  The  Columbus  Bridge  Co.  of  Ohio  manufacture  them  largely 
in  the  States. 

Mr.  Butler — What  was  the  nature  ot  the  ground  above  the  blue 
clay  that  your  piles  stood  in  when  you  sawed  them  off? 
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Mr.  Warren — It  was  a  clay  soil,  and  we  excavated  all  the  loose 
earth  out  from  around  the  piling  until  we  came  down  to  this  clay. 

Mr.  Butler — The  only  danger  with  pilings  is  from  scouring. 

Mr.  Warren — The  concrete  is  down  below  the  bed  of  the  river.  I 
should  have  mentioned  we  had  Portland  cement  and  we  used  a  good 
deal  of  Thorold  ;  in  the  concrete  foundation  and  for  a  distance  up 
we  used  Portland  cement.  These  were  mixed  one  to  three  for  the 
concrete. 

Mr.  Butler — How  about  the  stone  in  the  cement  ? 

Mr.  Warren— It  was  coarse  gravel ;  large  coarse  gravel. 

Mr.  Butler — I  presume  you  recommend  that  for  highway  bridges 
specially  ? 

Mr.  Warren — Yes. 

Mr.  Butler — With  regard  to  these  cast-iron  piles,  I  think,  if  there 
is  a  sufficient  quantity  of  metal  in  them  and  well  bonded  together,  it 
makes  a  very  secure  foundation  ;  but  when  it  is  placed  to  sheer  the 
the  ice,  I  don't  think  that  any  form  of  pihng  is  fit  to  stand  at  all. 
At  a  bridge  down  at  the  Bay  of  Quinte  the  piles  are  about  45  feet 
long,  carrying  masonry  on  top,  and  also  protected  by  a  guard  round 
about  the  pile.  This  spring  the  line  of  least  resistance  to  the  ice,  the 
motion  of  the  ice,  the  expansion,  was  about  parallel  with  the  axis  of 
the  bridge.  The  result  was  the  expansion  of  the  ice  shoved  the  piers 
bodily  out  of  line,  twisted  them  ;  but  after  they  cut  away  the  ice  every 
one  of  the  piers  of  that  bridge  sprang  back  to  its  place.  So  that  in 
any  case  where  you  are  subject  to  ice  shoves,  I  thujk  it  is  very 
dangerous,  indeed,  to  trust  to  pile  foundation. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 

NOTES   ON    THE    THEORY   OF    RAILWAY 
LOCATION. 

By  henry  K.  VVICKSTEED. 


Probably  no  department  of  engineering  has  been  more  neglected,  at 
any  rate  until  very  recently,  than  the  theory  of  railway  location.  The 
older  text-books  which  I  used  as  a  student,  Rankine's  and  others, 
passed  over  the  subject  in  the  briefest  and  most  indifferent  way, 
apparently  as  something  too  simple  or  too  unimportant  to  be  worth 
considering,  and  devoted  whole  pages  and  chapters  to  exhaustive 
mathematical  researches,  bristling  with  algebraic  signs  and  symbols. 
As  to  the  exact  pressure  which  might  be  brought  to  bear  on  a  retain- 
ing wall  or  a  masonry  arch,  and  after  bringing  out  the  result  in  a  long 
string  of  figures  running  into  five  places  of  decimals,  they  would 
generally  wmd  up  by  telling  us  that  under  such  and  such  conditions, 
which  were  quite  within  the  range  of  possibility,  these  figures  might 
be  doubled,  and  then  it  would  be  only  wise  to  multiply  by  a  factor  of 
safety  of  three  or  four,  as  the  cement  could  not  always  be  relied  on  to  do 
what  it  was  supposed  it  would  do,  and  an  earthquake  might  so  shake 
up  the  whole  business  that  the  bond  might  be  destroyed  :  in  fine,  that 
the  data  on  which  the  calculations  were  based  were  quite  indeter- 
minate and  the  conclusions  useless,  and  the  following  "  empirical  rule 
answers  well  in  practice."  The  abstruse  calculations  gave,  I  have  no 
doubt,  a  great  deal  of  satisfaction  to  the  authors,  and  as  they  had 
spent  much  time  over  them  doubtless  their  consciences  pricked  them 
less  for  the  drain  which  the  purchase  of  their  books  was  upon  the 
meagre  resources  of  the  student,  the  price  being  generally  in  pro- 
portion rather  to  the  number  of  pages  than  to  the  amount  of  informa- 
tion conveyed.  A  good  effect  the  study  of  such  works  undoubtedly 
has  in  accustoming  the  student  to  such  processes  of  reasoning — and  no 
one  has  a  greater  respect  for  the  higher  mathematics  than  I, — but  the 
practical  results  are  often  such  as  are  by  no  means  a  safe  guide  in  a 
great  many  cases,  and  the  money  saving  effected  almost  infinitesimal. 
Coming  down  a  little  later  in  date  we  have  "  A  Manual  for  Railway 
Engineers,"  by  George  L.  Vose,  who  devotes  several  whole  pages  to 
this  branch  of  his  subject,  and  goes  into  calculations  again  based  on 
erroneous  assumed  data  as  to  the  money  value  of  a  certain  location 
with  so  many  degrees  of  curvature,  and  so  many  feet  of  rise  and  fall, 
as  compared  with  some  other  alternative  location  having  different 
quantities  of  the  same  elements.     The  conclusions,  he  arrived  at  were 
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certainly  erroneous,  but  his  book  undoubtedly  served  a  most  useful 
purpose  in  pointing  out  the  paramount  importance  of  considering  a 
location  thoroughly,  and  what  vast  sums  of  money  were  involved.     It 
has  only  been    within  the  last  few   years  that  a   great  work  has  been 
pubhshed,  devoted  wholly  to  this  branch,  and  reading  it  one  cannot 
but  wonder  that  some  one  had  not  before  put  in  print  some  of  the 
many  simple  and  obvious  but  much  ignored  truths  which  it  contains, 
during    the   construction    of  130,000   miles   of  railway    in    America, 
and    many   more   thousands    in    other    English-speaking    countries. 
Thousands  of  pages  of  comparatively  unimportant  researches  such  as 
I  have  mentioned  had  meantime  been  given  to  the  world,  and  the 
results   corrected    by   experience    and    revised    in    controversy   had 
developed  formulae  of  real  value  to  the  constructing  engineer.     The 
science  of  engineering  had   in  fact  closely  approximated  to  an  exact 
science  in   many  of  its  branches,  yet  in  this  particular  department 
millions   of  dollars  had  been  expended  unnecessarily,  squandered  or 
left  for  other  generations  to  pay  in  the  shape  of  operating  expenses, 
because  of  mistakes  in  location,  repeated  year  after  year,  and  on  one 
railway  after  another.    The  reasons  why  such  a  state  of  things  should 
have  obtained  so  long  are  plain  to  see  ;  the  men  who  really  excelled 
in  this  department  were  busy  practical  men  who  left  little  or  no  litera- 
ture behind  them,  and  their   successors  copied   their  works  blindly, 
faults  and   excellences   alike,   and  whether  the   conditions  were  the 
same  in  the  new  case  as  in  the  old  or  not.     Again,  there  is  little  or  no 
chance  to  lay  down  definite  rules  and  formulae,  or  for  mathematical 
mvestigation,  such  as  dehghted  the  souls  of  the  Sc'vants.     Every  road 
has  an  individuality  of  its  own  aside  from  that  imparted  by  the  topo- 
graphical features  of  the  country  it  traverses,  and  the  governing  con- 
ditions of  one  are  different  from   another's.     Some  are  built  where 
money  is  plentiful;   some  where   it  is  scarce.    Some  have  traffic  as 
heavy  as  they  can  well  carry  assured  from  the  very  opening,  others 
must  struggle   along   for  years  with   very  little.     In   some  the  pre- 
ponderance of  traffic  is  in  one  direction   and  some  have  it  equal  in 
both.     Some  make  more  revenue  out  of  passenger  traffic,  and  others 
from  the  carriage  of  freight.     There  are   a  thousand  and  one  con- 
siderations which  affect  the  proper  location  of  a  railway,  and  many  of 
these  can  be  estimated   only,  not  ascertained  with  precision,  before- 
hand by  the  engineer.     Hence,   judgment  and  common  sense  have 
more  to  do  with  the  subject  than  mathematics,  and  the  possession  of 
these  qualities  is  rarer   than   moderate  dexterity  in  the  manipulation 
of  figures  and  symbols. 

Another  reason  for  the  want  of  interest  shown  in  the  subject  is 
that  it  rarely  "  pays  "  to  do  work  of  this  kind  well.  Railway  directors 
and  presidents  are  seldom  capable  of  distinguishing  between  good 
work  and  bad,  and  will  blame  the  management  for  losses  and  failures 
in  financial  success  which  are  really  attributable  to  the  location 
engineer.  Even  when  they  do  reahze  that  faults  of  location  exist, 
they  are  quite  unable  to  see  whether  they  can  be  corrected,  or  whether 
they  could  have  been  eliminated  in  the  first  place,  and  it  will  take 
time  and  money  to  find  out.     And  finally,  even  when  it  is  proved  that 
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a  better  line  is  to  be  had,  it  takes  a  lot  of  persuasion  to  induce  them 
to  abandon  the  one  already  extant  and  build  the  new,  without  actu- 
ally doing  which  the  proof  is  incomplete.  Such  things  have  been  of 
late  years  done,  and  the  results  have  been  so  favourable  that  the 
responsibility  of  the  location  engineer  is  getting  to  be  better  under- 
stood. But  in  weighing  such  matters,  it  must  be  remembered  that 
the  best  location  now  will  not  necessarily  be  the  best  ten  years  hence. 
For  the  reasons  given  above,  railway  location  has  been  left  very 
much  to  young  men  of  the  profession  not  sufficiently  matured  in 
judgment  and  experience  to  build  important  works  and  without  suffi- 
cient training  to  design  them.  I  speak  advisedly  in  these  matters, 
because  I  was  early  turned  out  on  to  railway  surveys  myself,  with 
only  a  college  training,  and,  having  a  natural  aptitude  and  liking  for 
topographical  studies,  soon  came  to  be  considered  a  good  hand,  and 
was  entrusted  with  and  undertook,  with  the  most  o'erweening  confi- 
dence in  my  own  ability,  the  location  of  works  of  considerable  magni- 
tude, but  which,  in  the  light  of  riper  experience  and  more  extended 
study,  I  can  see  that  I  was  no  more  competent  for  than  I  was  to 
design  the  Forth  bridge  or  the  St.  Clair  tunnel.  It  is  a  comfort  to 
me  to  look  back  and  think  that,  bad  as  some  of  my  work  was,  having 
from  the  start  taken  a  warm  interest  in  it  and  learned  to  love  it  for 
its  own  sake,  and  not  merely  for  the  sake  of  the  pay  which  it  brought, 
I  read  everything  which  I  could  lay  hands  on  bearing  on  the  sub- 
ject, and  soon  acquired  some  ideas  of  my  own  as  to  the  reasons  for 
what  I  did.  Some  of  them  were  very  erroneous,  but  they  were  better 
than  none  at  all,  and  being  prevented  from  running  into  extremes  by 
the  restrictions  of  my  chief,  I  made  on  the  whole  fewer  mistakes  than 
might  have  been  expected,  and  no  more  than  my  contemporaries. 
Stephenson,  the  father  of  railway  engineers,  made  some  admirable 
locations  and  fitted  his  lines  well  to  the  topography  of  the  country,  the 
rolling  stock  then  in  use  and  the  character  of  the  traffic,  and  I  have 
no  doubt  he  spent  many  hours  of  labour  and  much  thought  upon  them. 
The  sudden  birth  of  a  great  multitude  of  railway  schemes,  consequent 
on  the  success  of  the  first  roads  in  England,  created  a  great  demand 
for  railway  engineers,  and  hundreds  of  men  who  were  only  competent 
to  handle  instruments  were  pressed  into  service,  and  found  for  a  time 
lucrative  employment  in  locating  new  lines.  Most  of  them  were  mere 
servile  copyists,  and  reproduced  the  features  of  Stephenson's  locations 
as  far  as  they  appeared  on  the  surface,  without  enquiring  into  the 
reasons  which  led  to  their  adoption.  As  the  new  conditions  were 
generally  similar  to  the  old  this  plagiarism  did  on  the  whole  less  harm 
to  the  English  railways  than  might  have  been  expected,  and  taking 
into  account  the  small  value  of  labour  and  capital  at  the  time  they 
were  built,  the  immense  traffic  which  was  almost  certain  to  be  secured 
so  r.oon  as  the  line  was  opened,  and  the  high  price  which  had  to  be 
paid  for  land  damages  ;  the  peculiar  features  of  English  location,  the 
flat  curves,  long  straight  lines,  excessively  heavy  work  and  numerous 
tunnels  in  only  moderately  difficult  country,  were,  perhaps,  less 
worthy  of  condemnation  than  they  appear  to  an  American  eye.  It 
was  when  these  men  and  their  ideas  were  imported  into  this  country 
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that  the  blunders  became  glaring  and  disastrous  in  a  financial  sense. 
They  appear  to  have  been  impressed  in  some  way  with  the  idea  that 
the  excessive  work  of  the  English  works  must  be  avoided,  if  possible, 
that  the  comparatively  thin  traffic  on  a  colonial  road  could  not 
justify  such  unhmited  expenditure  of  capital  as  they  had  been  accus- 
tomed to  They  located  their  lines  and  looked  over  their  profiles  to 
see  how  economy  could  be  effected,  and  fixed  on  that  means  which 
made  least  work  for  themselves  both  of  hand  and  bram.  They  sub- 
stituted on  the  same  profile  steep  undulating  gradients  for  the  long 
straight  ones  of  Stephenson,  retaining  the  line  as  it  was,  when  the 
proper  course  would  have  been  to  determine  the  gradients  from  the 
preliminary  survey,  and  so  locate  the  line  as  to  bring  the  amount 
of  work  within  reasonable  limits. 

Meantime  the  early  American  engineers,  with  the  independence 
and  boldness  which  characterized  them,  and  with  no  precedents  to 
hamper  them,  thought  out  the  problem  for  themselves  and  decided 
that  as  they  had  not  capital  enough  at  their  disposal  to  carry  them 
through  the  hills  nor  prospective  traffic  enough  to  pay  interest  on  the 
capital  even  if  they  could  get  it,  and  further,  that  if  they  adopted  such 
gradients  as  would  carry  them  up  one  side  and  down  the  other  with 
such  work  as  they  could  afford,  the  whole  of  the  prospective  receipts 
would  be  swallowed  up  by  the  operative  cost,  wisely  concluded  that 
their  only  resource  was  to  go  roiDid  the  hills,  and  adopted  such  curva- 
ture as  would  enable  them  to  do  so  without  getting  too  far  from  the 
surface  with  their  projected  grade-line.  Instead  of  adapting  the  line 
to  the  rolling  stock,  they  adapted  the  rolling  stock  to  the  hne,  and 
substituted  the  swivelling  truck  under  their  caJs  for  the  long,  straight 
wheel-base  of  the  English  coach.  This,  I  believe,  was  not  an  American 
invention,  but  one  of  Stephenson's  own;  but  the  fact  remains  that 
they  were  the  first  to  bring  it  into  general  use.  Some  of  the  early 
American  locations  are,  both  in  location  and  construction,  the  most 
perfect  examples  of  the  adaptation  of  means  to  an  end  which  are 
extant  in  any  country. 

Smiles,  in  his  "Lives  of  the  Engineers,"  compares  Stephenson 
with  Brunei,— the  hard-headed  north-countryman  with  the  brilliant 
Frenchman — in  something  like  these  words  :  "  Brunei's  great  ambi- 
tion was  to  build  the  best  railway  that  could  be  built.  Stephenson 
paused  to  enquire  whether  it  would  pay."  Brunei  made  his  name 
famous  and  left  monuments  of  his  skill  behind  him.  Stephenson  did 
not  only  this  but  more :  he  made  his  fortune  and  that  of  his  country. 
Brunei  died  in  middle  age,  and  the  financial  failure  of  his  great  steam- 
ship experiment  had  much  to  do  with  hurrying  his  decease.  Stephen- 
son enjoyed  an  honoured  and  prosperous  old  age.  We  must  remember 
that  while  other  engineering  works  are  built  for  political,  commemo- 
rative or  aesthetic  purposes,  and  an  expenditure  in  them  which  will 
add  to  their  beauty  or  majesty  is  always  more  or  less  justifiable  and 
sometimes  praiseworthy,  railways  are  in  a  majority  of  cases  com- 
mercial ventures  pure  and  simple,  and  true  economy  is  the  only  basis 
on  which  they  can  be  successful.  The  earlier  American  engineers 
were  less  great  than  Stephenson  in  that  they  did  not  create,  but  they 
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showed  by  their  works  that  they  had  grasped  this  great  underlying 
principle  of  railway  construction,  they  modified  their  railways  to 
suit  the  conditions  under  which  they  were  built,  and  the}'^  were 
'  great  in  being  masters  if  not  originators  of  their  art.  They,  too,  had 
their  copyists  and  successors,  men  of  the  so-called  American  school, 
who  had  no  more  conception  that  the  schools  were  only  different 
because  the  one  was  built  on  a  foundation  which  would  not  carry  the 
other  than  Adam  had  ;  and  some  of  them,  too,  found  their  way  into 
Canada,  and  the  result  is  that  Canadian  railways  exhibit  more  blun- 
ders and  afford  better  opportunities,  perhaps,  of  studying  "how  not 
to  do  it  "  than  those  of  any  other  country  under  heaven. 

There  are  many  charges  against  the  revenue  of  a  railway  in 
operation  which  are  grouped  under  two  distinct  heads  The  interest 
on  bonds  and  other  securities,  taxes,  etc.,  which  are  known  as  the 
"  fixed  charges,"  and  remain  practically  constant  whether  the  railway 
is  doing  a  good  business  or  a  poor  one,  and  the  "  operating  expenses," 
which  rise  and  fall  with  the  business  and  "  gross  earnings,"  though 
not  necessarily  in  the  same  ratio.  If  anything  remains  after  these 
charges  are  paid  it  goes  to  the  shareholders  in  the  form  of  dividends 
on  stock.  Roads  doing  a  heavy  business  find  the  last  series  the 
heaviest  drain  on  their  earnings,  while  the  roads  with  light  traffic  find 
the  "  fixed  charges  "  the  item  which  is  hardest  to  meet  at  the  end  of 
the  fiscal  year.  New  railways  in  modern  times  have  generally  a  light 
traffic  to  begin  with,  and  must  often  fight  hard  for  that  little,  hence 
the  policy  of  Government  aid  in  construction  of  such  railways  through 
undeveloped  countries.  The  Government  helps  the  railway  and  the 
railway  pays  back  to  the  Government  in  aiding  settlement  and 
increasing  subsequent  revenue. 

In  such  cases  low  first  cost  is  generally  imperative  or  the  railway 
could  have  no  existence  whatever,  and  the  locating  engineer  is  com- 
pelled to  choose  a  line  which  can  be  cheaply  constructed  in  the  first 
place,  but  he  is  by  no  means  justified  in  assuming  that  the  conditions 
which  then  exist  will  exist  for  all  time,  or  that  they  may  not  be  even 
entirely  changed  in  a  few  years.  Consequently  he  should  endeavour 
to  obtain  such  a  line  as  will  admit  of  a  railway  being  built  on  it  at 
low  cost,  but  which  is  also  susceptible  of  being  afterwards  altered  into 
one  of  low  operative  expense  with  as  little  expenditure  of  capital  as 
possible  and  with  the  abandonment  of  the  minimum  distance  of  the 
original  line. 

Some  of  these  propositions  are  so  simple  and  so  exactly  what 
every  one  knows  or  thinks  he  knows  so  well,  that  I  feel  half  ashamed 
of  offering  them  for  your  consideration.  My  justification  must  be  in 
the  violation  of  the  conclusions  to  be  drawn  from  them  which  is 
much  more  frequent  than  the  observance.  I  can  point  out  cheap 
roads  doing  a  large  business  on  heavy  grades  and  consequently  at 
terrible  expense,  which  can  only  be  improved  by  the  complete  recon- 
struction of  miles  of  the  original.  On  the  other  hand,  I  can  show 
expensive  ones  doing  a  small  business,  and  whose  interest  charges  are 
eating  them  up,  although  they  can  haul  cheaper  and  faster  than  their 
competitors.     And  lastly,  worse  than  either,  lines  built  at  heavy  cost 
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through  comparatively  easy  country,  which  are  more  expensive  to 
operate  than  cheaper  ones  would  have  been.  I  suppose  the  engineers 
who  located  them  must  have  had  some  governing  principle  under 
which  they  worked,  but  so  far  as  anyone  studying  their  works  now 
can  judge,  it  was  nothing  more  than  to  do  as  little  as  they  possibly 
could  and  to  plant  as  few  stakes  as  possible. 

To  criticize  in  such  a  way  is  disagreeable,  but  if  we  wish  to  excel 
ourselves  we  must  learn  to  avoid  what  is  bad  in  others,  as  well  as  to 
imitate  what  is  good — and  having  undertaken  to  explain  what  my 
views  are,  and  what  the  views  of  the  ablest  men  of  the  times  are,  it  is 
impossible  to  avoid  reflecting  on  those  who  have  gone  before. 

There  are  three  elements  in  location  which  are  introduced  in  all 
works  of  the  kind  to  a  greater  or  less  extent,  in  order  to  save  first 
cost — distance,  curvature,  and  gradients,  or  rise  and  fall.  By  distance 
I  mean  increased  length,  or  distance  over  that  of  the  air  line.  This 
is  often  confounded  with  the  second,  but  erroneously,  for  while  we 
cannot  depart  from  the  straight  line  and  introduce  curves  without 
lengthening  the  distance  we  can  often  find  two  lines,  the  longer  of 
which  has  less  curvature  than  the  shorter. 

These  three  elements  in  location  are  almost  always  more  or  less 
interchangeable  ;  we  can  substitute  any  one,  or  any  two,  for  the  third, 
and  all  have  a  more  or  less  prejudicial  effect  on  operative  economy, 
varying  with  the  quantity  and  character  of  the  traffic,  as  also  with  its 
direction. 

For  instance,  a  line  with  heavy  undulating  grades  may  be  run  over 
with  little  or  no  extra  cost  for  locomotive  power  or  loss  of  time  by  a 
fast  express  train,  which  gains  speed  and  momentum  sufficiently  on 
the  level  to  carry  it  to  the  top  of  the  rising  grade,  while  a  few  very 
sharp  curves  on  a  level  track  might  seriously  reduce  the  safe  speed 
and  increase  the  wear  and  tear.  The  heavier  freight  train,  on  the 
other  hand,  with  which  high  speed  is  inadmissable,  cannot  acquire 
the  necessary  velocity,  and  sticks  or  "  stalls  "  on  the  grade,  while 
the  curves  would  scarcely  affect  it  at  all. 

Again,  distance  considered  per  se  may  be  a  serious  item  in  the 
passenger  business,  where  speed  is  the  main  object,  while  to  the  slowly- 
moving  freight  train  which  waits  around  on  sidings  and  in  j^ards  for  a 
large  portion  of  its  time,  and  with  which  cheapness  of  haul  is  of  more 
consequence  than  speed,  an  extra  mile  involving  two  or  three  minutes 
more  between  stations  is  of  little  consequence,  as  compared  with  the 
number  of  freight  cars  which  can  be  hauled  away  by  one  engine. 
"While  no  general  rule  can  be  laid  down  for  comparing  the  relative 
amount  of  harm,  or  the  relative  expense  which  is  entailed,  I  think  it  can 
be  proved  that,  in  a  majority  of  cases,  distance  does  least,  although 
it  is  probably  that  which  is  least  made  use  of.  Euclid,  to  the  contrary, 
notwithstanding,  the  straight  line  is  not  always  the  shortest  distance 
between  two  points  in  a  railway  sense — measured  either  in  time  by 
the  express  train,  or  by  the  cost  per  ton  mile  in  the  case  of  the  freight. 
How  often  do  we  see  the  valley  of  some  stream  or  river  abandoned  for 
a  short  cut  across  the  hills,  with  sharp  curves  and  heavy  gradients 
reducing  the  possible  train-load  b}^  one-half  and  increasing  the  wear 
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and  tear  by  a  serious  percentage,  when  a  little  consideration  would 
have  shown  that  even  the  comparatively  light  express  train  could 
have  run  over  the  long  line  in  the  same  or  even  less  time  than  the 
shorter  ?  But  Euclid  is  right,  after  all,  for  the  railway  straight  line 
does  not  take  into  account  the  vertical  deflections  and  does  not  "  lie 
evenly  between  the  two  points  " — or,  at  least,  not  necessarily  so. 
The  error  arises  in  the  assumption  that  horizontal  deflections  from 
the  straight  are  as  hurtful  as  the  vertical  ones,  which  is  very  far 
from  being  the  case. 

Next,  curvature  has  been  unreasonably  cold-shouldered  off  some 
of  our  lines  on  the  score  of  danger,  and,  on  the  other  hand,  lavishly 
used  on  others,  without  sufficient  cause,  by  men  who  located  simply 
as  they  had  been  accustomed  to  do  on  some  line  on  which  they  com- 
menced their  career,  who  act  simply  according  to  precedent. 

Some  will  introduce  10°  curves  on  the  very  smallest  provocation, 
and  to  avoid  an  almost  infinitesimal  quantity  of  work,  while  others 
will  avoid  them  as  something  quite  unfit  for  use,  except  in  a  yard  or 
on  a  branch  line — and  as  ruinous  to  the  reputation  of  any  respectable 
road — yet,  as  far  as  cost  of  haul  is  concerned,  a  10°  curve  is  only 
equivalent  to  the  same  length  of  a.  3  per  cent.,  or  16  ft.  per  mile 
gradient.  In  speed,  it  is  quite  permissible  to  run  trains  over  it  at  the 
rate  of  thirty  miles  and  more  per  hour— and,  for  safety  at  such  speeds, 
there  is  little  or  no  difference  between  a  10°  and  a  4°.  Lastly,  the 
gradients  are  nearly  aiwaj^s  heavier  than  necessary — and  the  gradients 
are,  from  a  financial  point  of  view,  the  life  and  soul  of  the  road,  and 
fix,  more  than  any  other  factor,  the  minimum  rate  at  which  it  is 
profitable  to  haul  freight  or  passengers.  On  the  level,  the  resistance 
to  traction  is  6  lbs.,  or  thereabouts,  per  ton  ;  on  a  i  per  cent,  grade  it 
is  26  lbs.,  and  on  a  2  per  cent.,  46  lbs. — and  the  total  weight  of  trains 
which  can  be  hauled  on  each  by  the  ordinary  45-ton  engine,  with 
20  tons  on  the  drivers  is  about  1,000  tons,  230  tons,  and  130  tons, 
deducting  the  constant  weight  of  engine  and  tender,  the  net  weight  of 
the  train  is  955,  185,  and  85  tons,  or  in  the  ratio  of  11.2,  2.2,  and  i. 
Everyone  realizes  that  a  level  road  is  a  ver}^  good  thing,  and  that 
heavier  loads  can  be  hauled  on  it  than  on  a  hilly  one,  but  few,  even 
among  railway  men  themselves,  realize  how  terrible  the  disproportion 
is.  The  new  decapod  engines,  built  for  the  purpose  of  taking  the 
30-car  trains  of  the  Grand  Trunk  Railway  through  the  St.  Clair 
Tunnel,  with  its  2  per  cent,  grades,  could  haul  on  the  level  200  to  250 
cars  at  the  same  cost  per  train  mile.  There  are,  of  course,  other 
things  to  be  considered  besides  the  cost  of  haul.  Danger,  especially, 
is  urged  against  curvature,  and  loss  of  time  against  increased 
distance. 

To  the  first  argument  it  may  be  answered  that  some  of  the  most 
appalling  accidents  in  modern  times  have  been  due  to  gradients. 
Accidents  to  express  trains  occur  because  the  reduced  speed  at  the 
top  of  the  grade  and  the  consequent  loss  of  time  are  a  strong  tempta- 
tion to  the  driver  to  "  let  her  out  "  on  the  succeeding  down  grade. 
The  average  speed  between  stations  being  fifty  miles,  if  the  minimum 


84  ASSOCIATION  OF  PROVINCIAL  LAND   SURVEYORS. 

falls  to  thirty  the  maximum  must  necessarily  approach  seventy,  which 
is  a  speed  by  no  means  uncommon  for  short  distances,  as  anyone  can 
prove  for  himself,  and  by  no  means  safe  except  upon  the  very  best  of 
track.  Let  us,  too,  always  remember  that  while  the  centrifugal  force 
on  curves  varies  inversely  as  the  radius  it  increases  as  the  square  of 
the  speed — hence  a  4"^  degree  curve  at  seventy  miles  per  hour  is  just 
about  as  dangerous  as  an  8°  at  fifty  miles.  Accidents,  again,  are  not 
caused  merely  by  derailments  due  to  curvature  and  bad  track  but 
also  by  breakage  of  wheels,  tires,  and  other  moving  parts  to  which 
there  is  much  more  liability  at  high  speed  than  at  low.  To  freight 
trains  heavy  grades  are  dangerous,  owing  to  the  increased  difficulty 
in  stopping  on  the  down  grade  to  avoid  a  danger  ahead,  to  the 
"  stalling  "  on  the  up  grade  owing  to  a  "  greasy  "  rail,  or  some  other 
unfavourable  condition  where  they  are  liable  to  be  run  into  by  a  fol- 
lowing express.  Again,  there  is  the  danger  due  to  "  breakaways  " 
and  "  runaways,"  cars  running  back  to  collision  with  a  following 
train,  or  ahead  into  collision  with  the  remainder  of  its  own  train 
which  is,  perhaps,  coming  cautiously  back  to  pick  it  up.  The  ten- 
dency of  a  curve  is  to  bring  a  train  to  rest  no  matter  in  which  direc- 
tion it  is  travelling.  Hence  two  trains  approaching  to  collision  from 
opposite  directions  are  much  easier  stopped  on  curved  than  straight 
line,  compensating,  to  some  extent,  for  the  limiting  of  the  field  of 
view  in  the  case  of  the  curve,  which  is  sometimes  (not  by  any 
means  invariably)  an  accompaniment  and  consequence  of  sharp 
curvature. 

This  obstruction  of  view  by  a  curve  is  urged  by  some  as  a  terrible 
drawback,  but  it  may  be  remarked  in  reply  that  trains  are  getting 
more  and  more  independent  of  extended  outlook  by  the  driver,  and 
more  dependent  on  train  orders  and  on  signals  placed  so  far  from  the 
points  they  refer  to  that  a  train  has  time  to  attend  to  and  obey  the 
warning,  even  where  it  comes  to  within  a  few  feet  of  them  at  full 
speed,  and  further,  that  the  choice  is  not  so  often  between  a  curve 
and  a  straight  line  as  between  a  sharp  curve  and  a  flat  one,  and  that 
a  1°  curve  will  cut  off  the  view  in  many  cases  practically  as  effectually 
as  a  5°  or  a  10°. 

For  the  loss  of  time  due  to  distance  I  would  say  that  the  difference 
between  an  abominably  crooked-looking  line  and  a  fairly  straight  one  will 
seldom  be  found  to  amount  to  much  more  than  10  per  cent.  If  the 
other  conditions  are  such  that  the  almost  insensible  increase  in  speed 
from  forty-five  miles  to  fifty  miles  per  hour  is  practicable,  as  is 
often,  very  often,  the  case,  there  is  no  loss  from  this  point  of  view 
at  all. 

The  introduction  of  distance  and  curvature  is  also  more  likely  to 
afford  chances  for  after  improvement  than  the  adoption  of  heavy 
grades  ;  take,  for  instance,  the  conditions  I  have  sketched.  In  Fig  i, 
for  which  Fig,  2  is  the  corresponding  profile,  A  and  B  are  two  arbi- 
trary points,  one  in  a  valley  and  the  other  on  a  plateau  495  feet 
above.  By  A  E  B  'the  distance  is  eleven  and  a-half  miles,  and  the 
rise  can  be  distributed  over  nearly  the  whole,  giving  a  maximum  of 
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forty-five  feet  per  mile.  A  D  B  is  a  line  climbing  the  ascent  at  the 
rate  of  eighty  feet  per  mile,  and  eleven  miles  in  length  altogether.  At  E 
is  a  short  tunnel  or  very  heavy  cutting  which  we  do  not  feel  financially 
equal  to  taking  out.  Rather  than  be  driven  to  building  A  D  B  it  will 
often  be  better  to  see  if,  by  the  liberal  use  of  curvature,  we  cannot 
round  the  bluff  at  C  with  more  moderate  work.  If,  then,  at  some 
future  time  we  find  that  the  traffic  warrants  the  expense  we  can  get  a 
line  within  half-a-mile,  or  less  than  five  per  cent.,  longer  than  A  D  B 
by  building  only  two  miles  of  new  line  ;  while  to  reduce  the  grades  on 
A  D  B  to  anything  like  the  standard  of  A  E  B  we  should  have  to 
abandon  the  whole  nine  miles  between  the  first  and  tenth  mile  posts. 
Even  if  the  short  cut  at  E  be  impracticable  we  may  at  any  rate  flatten 
the  curvature  and  materially  reduce  the  distance,  as  shown  by  the 
dotted  line,  fitting  less  closely  to  the  topography  and  using  the  old 
roadbed  for  the  greater  part  of  the  distance. 

The  lengthening  in  the  distance  by  going  through  C  makes  it 
possible  to  flatten  the  grade  to  thirty  feet  to  the  mile,  for  the  three 
miles  between  the  fourth  and  seventh,  which  is  precisely  what  is 
needed  to  compensate  for  the  extra  resistance  of  the  sharper  curvature 
to  the  upward  bound  trains.  If  2°  curves  are  the  standard  for  the 
forty-five  feet  gradient  we  shall,  therefore,  be  justified,  as  far  as  resis- 
tance is  concerned,  in  freely  introducing  10°  curves  on  the  temporary 
line.  There  are  circumstances  under  which  A  D  B  would  be  the 
better  line  to  adopt,  even  as  a  permanent  line,  but  in  a  great  majority 
A  C  B  is  undoubtedly  the  best,  although  I  think  that  at  any  rate  five 
years  ago  most  engineers  would  have  adopted  the  heavier  grades.  I 
know  that  in  dozens  of  similar  cases  the  heavier  grades  have  been 
built   upon. 

The  exceptional  circumstances  are  where,  somewhere  on  the  same 
line,  and  not  very  far  off,  we  are  compelled  to  adopt  80  foot  grades  ; 
and,  on  the  principle  that  the  whole  is  no  stronger  than  its  weakest 
part,  if  the  train  weight  is  limited  at  some  particular  point,  we  gain 
little  by  flattening  grades  at  some  other  points.  Again,  it  may  be  that 
all  the  traffic  is  from  B  to  A,  as  in  the  case  of  a  mineral  road,  and 
that  the  loaded  trains  are  met  by  a  40  foot  grade  at  some  point  beyond 
B.  In  this  case  we  shall  gain  very  little  by  flattening  between  A  and 
B,  except  in  so  far  as  will  equalize  the  resistance  to  the  light  trains  to 
that  experienced  by  the  loaded  ones.  Again,  there  are  some  few 
cases,  of  which  Mr.  Wellington  exhaustively  treats,  in  which  it  would 
be  preferable  to  keep  an  extra  engine  at  A  in  order  to  help  trains  up 
to  D,  after  which  they  would  proceed  by  themselves,  but  the  cases 
are  very  few  in  ordinary  practice.  As  far  as  a  general  rule  can  be 
laid  down  it  is  that  easy  maximum  gradients  are  what  must  be  looked 
for  first,  last,  and  all  the  time,  and  that  to  obtain  them  we  may  freely 
introduce  increased  length  and  curvature,  especially  in  such  a  form 
that  they  can  be  eliminated  afterwards.  Between  the  two  the  choice 
is  not  always  so  easy,  but  generally  speaking  curvature  will  be  found 
to  reduce  the  cost  most  in  construction  and  to  increase  the  cost  of 
operation.     Because  the  mere  cost  of  rails  and  ties  alone  is  generally 
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in  the  neighbourhood  of  $4,000  per  mile  even  on  our  cheapest  roads, 
and  track  laying  and  ballasting  amount  to  nearly  another  thousand — 
$5,000  per  mile  will  do  a  large  amount  of  grading.  On  the  other 
hand,  once  built,  the  longer  line  will  often  be,  even  if  only  a  trifle 
better  in  grades  and  curvature,  very  much  the  more  inexpensive  in 
operation. 

Curvature  freely  introduced  will  often  reduce  work  to  an  enormous 
extent  with  very  little  increase  in  distance  ;  and  where  such  is  the 
case,  and  the  work  tnust  be  reduced,  use  it  liberally  and  don't  be 
afraid  of  the  radius.  It  is  better  to  run  a  train  slowly  than  not  to  run 
it  at  all ;  better,  in  a  great  majority  of  cases,  to  run  a  long  train  slowly 
than  a  short  one  fast.  It  it  were  necessary  to  retain  a  4°  standard 
the  C.P.R.  would  hardly  be  built  and  running  to-day,  and  if  a  shorter 
radius  had  been  adopted  on  the  Grand  Trunk  when  it  was  first  built 
it  might  now  be  hauling  more  cheaply,  and  might  be  free  of  a  large 
portion  of  the  great  incubus  of  debt  which  it  carries.  Nor  need  the 
standard  have  been  retained  to  the  present  day.  One  thousand 
dollars  saved  in  the  first  instance  and  invested  at  five  per  cent,  for  the 
thirty  years  between  1855  and  1885  would  then  amount  to  $4,320,  and 
the  whole  amount  saved  would  have  amounted  to  enough  to  rebuild 
the  line  to  the  highest  standard,  and  very  much  better  than  it  is 
to-day.  A  good  deal  of  the  prejudice  which  exists  against  curvature 
is  no  doubt  due  to  the  way  in  which  curves  generally  are  laid  out,  or 
rather,  not  laid  out.  With  careless  laying  and  centring,  a  curve  which 
was  originally  a  4°,  or  intended  for  such,  will  often  at  points  approach 
to  double  that  pitch  ;  and  on  the  same  principle  mentioned  above, 
that  "the  whole  is  no  stronger  than  its  weakest  point,"  the  curve 
might,  as  far  as  risk  of  derailment  is  concerned,  be  an  8°  through- 
out. A  discussion  of  such  points  as  this  is,  however,  quite  foreign  to 
the  object  of  this  paper,  which,  I  fear,  is  already  unnecessarily  lengthy 
and  wearisome.  If  I  have  even  called  attention  to  some  of  the  general 
principles  governing  good  location  as  distinguished  from  bad  I  shall 
have  attained  all  that  I  hoped  to  do.  The  scope  of  the  subject  is 
immense,  and  if  any  of  the  Society  find  it  as  fascinating  a  study  as  I 
have  done  I  beg  to  refer  them  for  a  most  elaborate  discussion  and 
numerous  examples  to  the  work  which  I  have  already  referred  to, 
"  The  Economic  Theory  of  Railway  Location,"  by  A.  M-.  Wellington, 
not  as  merely  the  best,  but  as  really  the  only  treatise  on  the  subject. 
To  surveyors  it  is  more  interesting  than  most  branches  of  engineering 
science,  as  their  knowledge  of  the  topography  of  the  district  they 
live  in  necessarily  is  or  should  be  more  accurate  than  that  of  any  one 
else,  and  for  this  reason  they  are  often  called  upon  to  make  at  any 
rate  preliminary  surveys  for  railways.  For  an  estimate  of  compara- 
tive cost,  and  for  the  exact  determination  of  the  centre  line  on  the 
ground,  some  knowledge  and  experience  of  construction  is  desirable, 
but  a  general  route  may  be  sketched  out  in  most  cases  by  any  one 
with  sufficient  techical  knowledge  to  accurately  delineate  on  plan  and 
profile  the  natural  features  of  the  country,  and  a  sufficient  insight  into 
commercial    statistics  to  enable   him  to   foretell  approximately  the 


RAILWAY  LOCATION.  8/ 

character,  volume  and  general  direction  of  traffic,  if  he  will  think 
for  himself  on  the  lines  suggested,  and  if  he  has,  above  all,  sufficient 
patience  and  industry  to  make  his  examination  thoroughly  exhaustive, 
and  not  conclude,  or  lead  others  to  conclude,  that  a  fairly  good  line 
which  he  shows  is  necessarily  the  best  which  can  be  obtained.  I 
think  it  may  be  said  with  perfect  truth  that  no  line  was  ever  located 
yet  which  even  closely  approximated  to  its  correct  position.  This  is 
not  merely  because  of  carelessness,  ignorance  or  indifference  on  the 
part  of  the  engineer,  but  because  sufficient  time  is  seldom  allowed 
him  for  the  work,  which  is  a  work  of  time  rather  than  of  expense,  and 
also  because  many  of  the  elements  which  influence  the  selection  are 
only  approximately  determinative,  and  while  a  shrewd  man  can  make 
a  tolerably  close  guess  at  the  future  of  a  railway,  no  man  can  foretell 
it  accurately.  Hence,  location  is  a  matter  of  judgment,  rather  than 
mathematics. 


[This  Association  is  not  responsible  as  a  body  for  any  opinion's  expressed  in  its  Papers  by 

Members.] 
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By  C.  F.   AYLSWORTH,  Jr.,  D.  and  P.L.S. 
Madoc. 


For  undertaking  to  write  upon  the  above  subject  I  do  not  deem  an 
apology  necessary,  because  as  a  young  member  of  the  Association  1 
have  selected  a  subject  which  any  older  member  of  the  Association 
could  have  handled  in  a  more  satisfactor}^  manner.  I  merely  selected 
the  very  general  subject  because  I  am  not  sufficiently  posted  on  the 
details  of  any  one  of  the  special  branches  which  enter  into  a  country 
practice  to  give  the  Association  anything  new  upon  any  one  of  those 
branches,  and  so  in  order  to  add  m}'  quota,  such  as  it  may  be,  towards 
advancing  the  welfare  of  the  Association,  I  have  selected  a  subject 
that  when  I  cannot  advance  argument  I  can  use  abuse,  and  thereby 
avoid  details. 

There  is  not  an  old  saying  that  will  better  describe  the  qualifications 
of  a  man  pursuing  a  country  practice  in  surveying  and  engineering  for 
a  livelihood  (not  for  recreation  or  health)  than  "  That  he  should  know 
everything  of  something  and  something  of  everything." 

He  should  be  master  of  Land  Surveying  in  all  its  details  and  the 
laws  relating  thereto.  The  writer  cannot  say  that  the  public  demand 
any  hair-splitting  precision,  provided  we  can  only  convince  society 
that  we  are  endeavouring  to  dispense  even-handed  justice  to  all 
parties  concerned.  The  "  Ditches  and  Watercourses  Act"  is  another 
unportant  factor  of  the  country  practitioner.  The  writer  has  made 
awards  on  from  fifty  to  one  hundred  ditches ;  he  does  not  make  the 
statement  in  a  boastful  sense,  but  he  has  never  had  an  award  appealed 
from  yet.  I  always  endeavour  to  get  a  knowledge  of  the  men  I  am 
dealing  with,  and  I  seldom  leave  the  neighbourhood  of  the  ditch 
without  effecting  a  settlement.  When  interested  parties  do  not  attend 
after  being  notified,  I  always  make  a  pomt,  if  possible,  to  see  them. 
He  must  be  a  very  cantankerous  man  indeed,  who  will  not  allow  his 
[)rejudice  against  fair  play  to  be  allayed  to  some  extent  after  being 
once  convinced  that  if  there  is  one  thing  above  another  that  the 
engineer  prides  himself  upon,  it  is  his  love  of  justice.  Bridge  build- 
ing, road  construction,  drainage  for  small  villages,  are  also  branches 
of  the  same  calling.  The  countr}^  practitioner  should  also  be  suffici- 
ently informed  on  railway  building  to  enable  him  to  make  an  explora- 
tory survey  of  and  give  an  approximate  estimate  at  any  rate  of  the  cost 
of  construction  of  the  road-bed  and  appurtenances.  But  why  recite 
further  details  ?     As  I  indicated  before,  a  man  should  know  something 
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of  everything,  if  he  would    make   his  practice  a  success  and  keep 
starvation  from  the  door. 

I  have  frequently  heard  surveyors  and  engineers  say  that  the 
practice  of  land  surveying,  etc.,  was  so  monotonous  that  it  was  a 
dead  issue ;  the  same  old  sing-song,  day  in  and  day  out  ;  but  my 
limited  experience  has  taught  me  that  if  I  take  enough  interest 
in  my  chosen  profession  to  make  it  a  success,  I  also  find  the  prac- 
tice sufficiently  exhilarating  to  suit  my  constitution.  And  last,  but 
not  least,  how  is  the  surveyor  compensated  for  his  services  in  com- 
parison to  the  remuneration  paid  for  the  services  of  either  the  legal  or 
the  medical  professions  ?  Take  for  example,  two  neighbours  living  on 
adjoining  farms ;  the  one  to  the  south,  called  Mr.  Fleeced,  has  reason 
to  believe  that  his  neighbour  to  the  north  has  enclosed  some  of  his  land, 
because  the  latter,  for  some  malicious  purpose  or  other,  has  moved 
his  fence  about  five  rods  farther  south  on  to  the  land  of  Mr,  Fleeced, 
from  where  the  old  fence  has  stood  unmolested  and  undisputed  for  the 
last  thirty-five  years.  Mr.  Fleeced  straightway  resents  such  liberties 
being  taken  with  him  and  his  property  by  consulting  one  of,  if  not  the 
ablest  lawyers  in  the  county,  an  old  and  respected  particular  friend 
of  his,  who,  after  hearing  Mr.  Fleeced's  recital  of  his  grievance,  says: 
"  Yes,  Mr.  Fleeced,  you  have,  in  every  particular,  an  unassailable 
case.  It  looks  to  me  as  though  your  neighbour,  of  whom  I  have  never 
heard  a  good  word  spoken,  is  endeavouring  to  steal  and  defraud  you 
of  your  rights  as  a  natural  born  British  subject,  guaranteed  to  3'^ou  by 
the  British  North  American  Act,  subject,  of  course,  in  all  such  cases 
to  the  reservations  contained  in  the  preamble  of  the  Jesuits'  Estates 
Bill ;  although  I  do  not  advise  you  to  get  into  law  with  your  neighbour, 
still  I  am  of  opinion  that,  by  placing  your  grievance  at  the  feet  of 
Her  Majesty's  jury,  even-handed  and  unvarnished  justice  shall  be 
meted  out  to  you."  "  Well,"  says  Mr.  Fleeced,  "  although  I  am  not 
as  bountifully  supplied  with  this  world's  goods  as  others,  I  am  not 
going  to  allow  that  to  deter  me  from  vindicating  my  rights,  so  you 
may  fire  ahead  with  a  suit."  "  Very  well,"  says  the  lawyer,  "  but 
as  you  know  it  always  takes  money  to  run  these  things,  perhaps  it 
would  be  a  good  idea  if  you  would  give  me  a  small  retainer,  in  order 
to  grease  and  start  the  wheels  of  justice  revolving."  "Oh,"  says 
Mr.  Fleeced,  "  but  I  thought  you  would  get  your  pay  out  of  my 
neighbour,  after  you  won  the  case ;  that  you  would  get  back  my 
land  and  make  him  pay  all  costs."  "  That's  all  right,"  says  the  lawyer, 
"  but  I  must  have  something  to  start  the  wheels  of  justice  revolving, 
as  I  said  before.  So  you  have  that  fifty-acre  lot  there,  free  of  all 
encumbrances ;  you  had  better  just  slip  a  little  loan  through  on  that ; 
I  am  agent  for  loaning  money,  and  we  can  arrange  that  matter  in  a 
few  minutes."  "  All  right,"  says  Mr.  Fleeced,  "  I  know  you  will  make 
good  use  of  it,  that  you  will  expend  it  judiciously,  and  to  the  best 
advantage ;  1  have  always  heard,  though,  that  lawyers  were  pretty 
expensive  luxuries."  That  matter  arranged  satisfactorily  to  the  law- 
3'er,  he  now  says  to  Mr.  Fleeced,  "  Of  course  you  and  I  know  that 
your  neighbour  has  his  fence  upon  your  land,  and  has  a  large  quantity 
of  your  land  enclosed  to  be  used  to  his  advantage,  but  how  are  we  to 


go  ASSOCIATION  OF  PROVINCIAL  LAND  SURVEYORS. 

convince  the  jury  to  that  effect,  excepting  by  you  caUing  upon  a 
provincial  land  surveyor  ?  because  the  proper  place  for  fence  and 
possession  is  vi^hat  is  in  dispute." 

So  Mr.  Fleeced  calls  in  the  surveyor,  who  runs  the  side  line  and 
finds  that  Mr.  Fleeced's  contention  is  substantially  correct ;  thus 
proving,  in  the  opinion  of  the  v^^riter,  that  the  surveyor  is,  in  such 
cases,  practically  the  arbiter. 

What  does  the  surveyor  receive  for  such  services  ? — ought  to  be 
pretty  well  paid  one  would  think.  But  no  ;  if  he  charges  $20  in 
extreme  cases,  people  generally  say  that  he  is  extortionate  ;  that  it  is 
downright  robbery  ;  and,  in  some  cases,  will  insinuate  that  the  sur- 
veyor will  very  soon  become  too  opulent.  And  how  does  the  lawyer 
fare  ?  In  the  first  place,  as  stated  previously,  he  has  the  proceeds  of 
a  mortgage  which  he  has  induced  his  client  to  embellish  his  fifty-acre 
farm  with,  great  or  small,  as  the  lawyer's  conscience  dictates.  If  the 
case  is  settled  out  of  court,  the  financial  situation  remains  as  above  ; 
if  the  case  goes  on  to  trial,  ten  to  one  but  the  lawyer  has  a  clear  deed 
of  the  fifty  acres. 

Now  my  opinion  is,  that  a  man  requires  to  have  just  as  much 
natural  ability  to  make  a  first-class  and  successful  surveyor  as  another 
man  must  have  to  make  a  first-class  and  successful  lawyer,  although 
the  latter  profession  may  require  faculties  that  the  other  does  not,  and 
vice  versa. 

If  such  be  the  case,  how  is  it  that  society  will  smile  on  the  lawyer 
after  collecting  such  extortionate  charges,  and  would  frown  on  the 
surveyor  who  would  be  sufficiently  courageous  to  charge  even  one- 
tenth  of  what  the  former  doeg  ? 

In  this  short  article  I  shall  not  attempt  to  answer  that  question, 
any  more  than  to  state  that  I  would  like  to  see  the  two  professions 
standing  upon  such  an  eve'n  and  equable  basis  that  when  the  suit  that 
I  have  described  above  is  settled,  that  the  surveyor  wouJd  retire  from 
the  fray  with  one-half  that  fifty  acres  and  the  lawyer  the  other  half, 
and  the  former  sufficient  to  boot  to  pay  half  expenses  of  dividing 
the  lot. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 

DESCRIPTIONS. 

By    M.    caviller,    P.  L.  S., 
Barrie. 


The  importance  of  knowing  how  to  correctly  draw  a  description  oi 
"  a  parcel  or  tract  of  land  and  premises  "  is  made  sufficiently  promi- 
nent by  the  endless  trouble  to  surveyors  caused  by  the'  abortive 
attempts  of  the  non-professional  conveyancer  and  the  large  amount 
of  litigation  involved  in  deciphering  obscure  descriptions. 

The  description  of  a  property  should  be  so  drawn  that  any  qualified 
person  could  lay  it  out  on  the  ground  without  doubt  or  dispute  as  to 
the  position  or  content. 

Let  your  description  stand  upon  its  own  merits,  and  not  be  depen- 
dent upon  the  surrounding  private  surveys. 

Have  a  definite  point  of  commencement.  Use  no  tree,  building, 
stump  or  any  object  easily  liable  to  destruction  or  removal. 

Do  not  commence  at  '*  A,"  "  B  "  or  "  C's  "  lot,  or  give  distances 
more  or  less  up  to  or  along  the  boundaries  of  other  properties  stating 
"  A,"  "  B  "  or  "  C,"  as  this  may  entail  the  survey  of  several  properties 
beside  that  of  the  one  described. 

As  it  is  indispensable  for  the  drawing  of  a  proper  description  that 
the  use  of  the  different  terms  should  be  understood,  I  have  endeavoured 
to  arrange,  under  different  headings,  rulings  by  good  authorities. 

The  description  of  land  in  a  deed  is  to  be  taken  most  Marshall  ts. 
strongly  against  the  grantor,  and  must  be  construed  accord-  ^''"' j^^  ^°,"- 
ing  to  the  condition  of  things  at  the  date  of  making  the  "wii'son,  9  Micii! 
same.  ^^ 

The  certain  description  must  prevail  over  the  uncertain     35  n.  h.  m  ; 
in  absence  of  controlling  circumstances.     A  description  is  "  ^°"--^35- 
to  be  construed  so  as  to  make  it  effectual  rather  than  void. 

When  one  part  of  a  description  is  false  and  impossible,  Johnstone  vs. 
but  by  rejecting  such  false  and  impossible  part  a  perfect  23 ° ; '  AnderLon 
description  remains,  such  part  should  be  rejected  and  the  Mich^'^**""'"''^ 
deed  held  good. 

Where  description  calls  for  land  owned  and  occupied,  Fahey  ys 
the  actual  line  of  occupation  is  a  material  call  to  be  con-  a^p'^^crlfnin'r.?! 
sidered  in  locating  the  lines  of  the  land  bounded  therein.  ^^'^-  3^  Mich. 

When  a  distance  is  given  to  a  post,  if  the  point  can  be 
found  it  governs ;  if  not,  then  in  the  absence  of  other 
controlling  words,  the  distance  governs. 


ing  (Mass.),  76. 
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Fiairsr    vs.        When  land  is  described  as  running  a  certain  distance, 
TiiursicMj,^i3  by  measure,  to  a  known  line,  that    line  will  control   the 
Pic  .    .    .  I3S  jj^g^g^j-g  and  determine  the  extent  of  the  grant.     Not  so  if 
Howeiiw.Me-  the  line  is  obscure  and  not  definitely  fixed,  and  therefore 
rill,  30  Mich.' 282.  likely  to  be  looked  upon  by  the  parties  as  less  certain  than 
the  measurement  given. 
Cleveland  vs.        Where  land  is  conveyed  as  beginning  at  and  bounding 
y^^^^•,  '^  9"^i''  land  of  "  B,"  the  point  of  beginning  is  the  true  line  of  "  B's  " 
land,  and  not  the  line  of  occupation  as  shown  by  a  lence 
set  up  and  maintained  by  "  B  "  before  and  after  the  con- 
veyance, with  the  consent  of  the  owner  of  the  lot  conveyed, 
under  the  mistaken  belief  that  such  was  the  true  line. 

MORE    OR    LESS. 

Domin'nLand  In  casc  of  description  of  survey  under  Dominion  Lands 
Surveyors.  18S9.  ^gj^  ^^^  where  the  monuments  planted  in  such  survey 
become  "  the  original,  true  and  unalterable  ones,"  it  has 
been  held  under  good  authority  that  the  distance  between 
these  monuments  should  be  given  in  such  description  as 
more  or  less,  and  more  or  less  not  to  be  used  for  measure- 
ments defining  position  of  point  of  commencement  in 
regard  to  formerly  established  point. 

When  in  a  description,  not  giving  the  length  of  any 
side,  a  definite  quantity  of  land  is  conveyed,  on  the  corner 
of  an  original  lot,  if  the  sides  of  such  original  lot  are  or  are 
not  at  right  angles,  the  sides  of  the  described  portion 
should  be  considered  equal. 

AREA. 

Butler  ^;.c.  A  conveyancc  by  metes  and  bounds  will  carry  all  the 
widger,  7  Con.  ^q^^^  includcd  within  them,  although  it  be  more  or  less  than 
is  stated  in  the  deed. 

Remember  that  in  township  lots  that  are  described  in 
Crown  patent  as  half  lots,  that  the  north  half  of  the  west 
half,  or  south  half  of  the  east  half,  may  contain  a  different 
acreage  to  the  north-west  quarter  or  south  east  quarter. 

Sections  36  and  43  of  Ontario  "  Surveyors'  Act  "  give 
directions  how  descriptions  in  Crown  patents  are  to  be 
construed,  viz.,  that  actual  survey  courses  and  lengths 
hold  against  courses  and  lengths  given  in  any  letters  patent, 
grant  or  other  instrument,  and  actual  area  ascertained  by 
survey  holds  against  quantities  given  in  patent  or  grant 
purporting  to  be  for  any  aliquot  part  of  former  survey. 

Where  boundaries  are  doubtful  then  quantity  often 
becomes  a  controlling  condition. 

COURSES. 

Bakerw.Tai-        Linear    measurement   should  be  given  the   preference 
bott,  6  Mont.  Qyg^  angular  measurement  deduced  from  courses. 

Ky.,  1S2.  ^ 
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A  course  from  corner  to'  corner  means  prima  facia  a    Jackson  vj. 
right  line,  but  this  may  be  explained  by  other  matters  in  n a\' l^].^^"'^' 
the  case,  to  be  a  crooked  or  curved  line  ;  as  following  a 
ditch,  hedge  or  stream. 

Northward     or    northerly    means   due    north  ;    when  o|deM, "  joh^s! 
nothing  is  mentioned  to  show  deflection  of  the  course  to  n^.,  is^. 
east  or  west. 

It  is  best  to  say  northerly,  southerly,  easterly  and 
westerly  along  the  boundaries  of  township  lots  having 
original  magnetic  bearings,  and  not  give  those  magnetic 
bearings. 

In  drawing  descriptions  of  lands  bordering  on  water, 
it  is  necessary  to  inquire  into  the  local  law  ot  the  Pro- 
vince or  State  in  which  the  premises  are  situated. 

HIGH    AND    LOW    WATER    MARK. 

Where  a  sea  or  bay  is  named  as  boundary  high  water  United  Sbites 
mark  is  always  the  line  where  common  law  prevails.  Wallace,  "u'.s.* 

High  water  mark  as  to  river  with  changeable  river  bed  s**?- 
is  held  to  be  determined  by  river  bed,  and  that  only  is  river 
bed  which  the  river  occupied  long  enough  to  wrest  it  from 
vegetation. 

In  computing  the  number  of  acres  in  a  survey,  "  from  "  Lamb  vs. 
"  to  "  and  with  the  bank  of  a  stream  mean  to  low  water  ohio,\iiV*'  " 
mark. 

A  boundary  given  in  a  description  as  a  certain  distance     Bresterw. 
above  the  border  of  a  river  at  high  water  mark  is  not  3^.**  ^    "^  "' 
ambiguous,  and  if  disputed  is  to  be  fixed  like   any  other 
fact  by  testimony  and  examination  of  the  ground. 

BANK    AND    SHORE. 

A  bank  is  the    continuous  margin    where  vegetation     McCuiiough 

r^atryc^e-  '^■'-    Wainriffht, 

ceases.  l4Pen  81,59. 

The  shore  is-  the  sandy  space  between  the  bank  and 
low  water  mark. 

A  boundary  on  the  bank  of  a  river,  referring  to  fixed 
monuments  on  the  bank,  limits  the  grant  to  the  bank  and 
excludes  the  flats. 

A  boundary  on  a  stream  and  by  or  to  a  stream  Thomasw. 
includes  flats,  at  least  to  low  water  mark,  and  in  many  mer!^u.s..^5^ 
cases  to  the  middle  thread  of  the  river. 

A  boundary,  by  the  shore  of  a  mill  pond,  takes  to  low  Stevens t-*. 
water  mark.  ^l"?-  ~^  "^^'n 

When  a  post  is  planted  at  shore  it  is  best  to  use  the 
term  adjoining,  not  at. 

AREA. 

A  sale  was  made  of  the  north  half  of  a  lot,  which  is 
bounded   by  a  river  ;  the  river  was  not  straight  at  this 
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point  and  the  north  hne  of  the  lot  is  longer  than  the  south 
line.  Held,  that  the  north  half  must  mean  the  north  half 
in   quantity  divided  from  the  remainder   by  an  east  and 

west  line 

In  compiling  the  above  I  am  much  indebted,  amongst  other 
authorities,  to  the  rulings  in  the  United  States  Courts,  compiled  in  the 
new  "  Manual  of  Surveying,"  and  our  exchange  reports  from  State 
associations. 

DISCUSSIOM. 

Mr.  Gaviller — The  question  has  been  asked,  whether  rulings  in 
the  United  States  would  hold  in  this  country.  I  was  informed  by  a 
lawyer  that  where  the  cases  are  similar  undoubtedly  their  rulings 
would  hold. 

Mr.  Abrey — In  describing  between  two  fixed  points,  would  you 
call  that  "  more  or  less  "  or  describe  it  as  absolute  ? 

Mr.  Gaviller — The  question  where  "  more  or  less  "  came  in  was 
taken  from  a  Dominion  Land  Surveyor's  question,  and  I  simply  took 
it  from  their  ruling.  It  was  a  case  of  a  mining  location,  and  the  plan 
had  been  returned  because  "  more  or  less  "  had  not  been  put  in.  I 
think  the  less  the  term  is  used  the  better. 

Mr.  Abrey — Here  in  the  city  the  surveyors  are  coming  into  conflict 
with  the  lawyers  on  that.  They  don't  see  why  a  measurement  should 
not  be  precise. 

The  President — If  the  points  are  fixed,  then  what  is  the  object  of 
putting  in  "  more  or  less  "  ? 

Mr.  Abrey — If  I  were  describing  between  two  centre  walls  I 
should  certainly  mark  it  "  more  or  less,"  or  between  a  street  and  a 
lane.     I  think  it  makes  it  true  and  correct,  otherwise  it  would  not  be. 

The  President^ — It  is  easy  to  understand  why  a  layman  would 
naturally  take  objection  to  "  more  or  less  "  where,  as  far  as  he  knows, 
there  is  no  cause  for  it  ;  but  a  layman  does  not  understand  that  it  is 
possible  for  the  distance  between  two  centre  walls  to  be  measured 
twice  by  the  same  person  and  not  come  out  exactly  the  same,  so  a 
very  technical  surveyor,  wishing  to  protect  himself  from  any  difficulty, 
adds  the  words  "  more  or  less,"  and  he  is  perfectly  right  technically 
in  doing  it ;  but  it  occurs  to  me  that  it  is  unnecessary  to  put  the  words 
in,  because  the  points  are  there  and  they  speak  for  themselves.  The 
question  with  regard  to  centre  walls  comes  up  in  this  way  :  supposing 
the  houses  were  burned  down,  you  would  have  to  refer  back  to  the 
distances.  No  great  injustice  would  be  done,  if  that  distance  is 
within  the  limits  of  ordinary  accuracy,  either  to  the  buyer  or  to  the 
seller.  But  by  putting  the  words  "  more  or  less  "  on  the  face  of  a 
description  it  gives  a  sounding  of  doubt  as  to  the  certainty  of  what  is 
there,  whereas  it  is  simply  a  technical  objection. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 


THE  RECLAIMED   LANDS  OF  KENT. 

By  JOHN  C.  MACNABB,  P.L.S.. 
Chatham. 


The  westerly  portion  of  the  County  of  Kent,  adjoining  Lake  St.  Clair, 
and  extending  from  the  Chenal  E  Carte  to  Baptiste  Creek,  is  a  low- 
lying  and  apparently  valueless  tract  of  marsh  land,  irregular  in  out- 
line, differing  in  formation,  and  with  but  one  feature,  that  of  lake 
level,  common  to  all  of  it.  The  marshes  in  the  township  of  Dover 
on  the  north  side  of  the  River  Thames  have  a  "  sand  bottom," 
evidently  having  been  formed  from  the  driving  in  of  sand  by  the 
westerly  winds  from  Lake  St.  Clair,  whilst  those  in  the  townships  of 
Tilbury  East  and  Raleigh,  lying  south  of  the  river,  sheltered  from 
those  winds,  and  at  the  foot  of  an  extensive  slope,  from  which  they 
have  received  the  erosion  of  ages,  have  a  surface  of  alluvium  and 
decaying  vegetable  matter,  on  a  clayey  subsoil,  and  are  therefore 
better  adapted  for  agricultural  purposes  than  those  in  Dover,  but 
doubtless  when  land  values  become  such  as  to  .warrant  the  use  of 
fertilizers  to  supply  the  lacking  constituents  of  the  soil,  these  also  will 
be  brought  into  cultivation.  Up  to  within  a  few  years  ago  all  of  this 
territory  was  allowed  to  stand,  a  natural  preserve  for  water  fowl,  and 
a  few  fur-bearing  animals ;  wild  rice,  interspersed  with  flags,  and 
the  coarser  grasses  grew  luxuriantly  and  seemed  to  be  at  a  first  glance 
the  only  vegetation  the  tract  was  capable  of  producing,  for  in  times 
of  high  water  the  whole  area,  comprising  thousands  of  acres,  was 
covered  by  the  waters  from  Lake  St.  Clair  and  the  River  Thames. 
Upon  a  closer  examination,  however,  as  to  the  possibilities  of  convert- 
ing portions  of  it  into  arable  land,  the  conditions  were  found  to  be  far 
more  favourable  than  at  first  appeared,  as  the  land  itself  was  good, 
and  the  question  of  reclamation  narrowed  itself  down  to  the  per- 
manent lowering  of  the  water  level,  and  the  adoption  of  some  means 
for  the  disposal  of  the  ramfall ;  this  has  been  devised  and  put  in 
successful  operation  in  three  of  the  municipalities  of  the  county,  viz., 
the  townships  of  Raleigh,  Gore  of  Chatham  and  Tilbury  East  ;  and 
large  areas  have  thereby  been  brought  into  cultivation.  The 
areas  are  : — 

Pike  Drainage  Works 2,500  acres. 

Extension        do.  2,000     " 

Forbes 5,500     " 

Skinner 5,000     ' ' 

Total . .      15,000     " 
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The  scheme  known  as  the  "  Pike  Drainage  Works  "  in  the  township 
of  Raleigh  has  been  chosen  for  purposes  of  this  paper,  as  it  was  the 
initial  work  of  the  kind  in  this  district,  and  one  with  which  the  writer 
is  familiar.  Mr.  W.  G.  McGeorge,  C.  E.,  who  designed  the  work, 
has  contributed  much  of  the  information  given  herein  relating  to  this 
scheme  ;  also  the  plan  and  report  of  the  Skinner  Works.  The 
accompanying  plan  shows  the  territory  that  has  been  reclaimed,  with 
its  system  of  interior  drains,  embankments,  location  of  pumping 
station,  flood-gate,  etc.,  etc.  The  photographs  were  taken  on  the 
openmg  of  the  works,  and  show  the  marsh  in  its  natural  state. 

The  first  examination  of  the  marsh  lands  in  Kent,  with  a  view  to 
draining  them  was  made  in  i86g  by  the  late  Thomas  N.  Molesworth, 
Esq.,  P.L.S.,  in  his  capacity  of  Chief  Engineer  of  the  Public  Works 
of  Ontario,  who  recommended  dyking  and  pumping.  Nothing  was 
done  under  his  report,  as  the  scheme,  which  advised  the  treatment  of 
the  whole  marsh,  involved  two  or  three  municipalities  and  the  co-oper- 
ation of  the  Local  Government,  was  allowed  to  drop.  The  municipal- 
ities at  that  time,  having  their  attention  fully  occupied  by  the  clamorous 
demands  for  upland  drainage,  lost  sight  of  the  fact  that  the  work  at 
the  point  of  discharge  governed  all  operations  above  that  point. 
However,  the^'  have  had  their  attention  drawn  to  it  in  the  last  few 
years.  In  1882  Mr.  McGeorge  received  instructions  from  the  Raleigh 
Township  Council  to  examine  and  report  upon  a  scheme  which  had 
for  its  object  the  reclamation  of  about  two  thousand  five  hundred 
acres  of  marsh  lands  in  that  township.  The  report  was  favourable, 
and  as  follows  : — 

"  I  beg  to  report  that  I  have,  in  compliance  with  instructions 
received  from  your  honourable  bod}^  made  a  survey  for  the  purpose 
of  draining  and  embanking  the  tract  of  land  lying  east  of  the  town 
line  between  Tilbury  East  and  Raleigh,  and  between  said  town  line 
and  the  Drake  Road,  and  between  Jeannette's  Creek  and  the  River 
Thames.  These  lands  will  be  greatly  benefited  by  the  works  con- 
templated, and  a  large  tract  now  unfit  for  cultivation  owing  to  their 
low  level  will  be  reclaimed  and  rendered  valuable.  The  works  con- 
templated will  consist  of  a  drain  and  embankment  along  the  town  line 
road,  as  shown  on  the  plan,  from  the  River  Thames  to  Jeannette's 
Creek,  at  its  northerly  side,  and  a  drain  and  embankment  along  the 
northerly  side  of  Jeannette's  Creek,  from  said  town  line  to  line  of  road 
between  Concessions  3rd  and  4th,  in  Raleigh.  These  drains  will  be 
on  the  outer  side  of  the  embankment,  excepting  for  a  short  distance 
from  said  Concession  Road. 

"  It  is  contemplated  that  the  work  be  done  by  a  dredge,  as  better 
adapted  to  reach  the  more  solid  material  best  suited  for  the  embank- 
ment ;  next,  there  will  be  a  drain  and  embankment  along  the  road 
between  the  3rd  and  4th  Concessions  from  Jeannette's  Creek  to  the 
Drake  Road,  and  a  drain  and  embankment  along  the  Drake  Road  from 
the  road  between  3rd  and  4th  Concessions  to  the  Great  Western  Rail- 
way. These  drains  will  also  be  on  the  outer  side  of  the  embankment,  to 
catch  the  waters  from  the  higher  lands  and  to  convey  them  to  Jean- 
nette's   Creek.      The  inner  drain  to  convey  the  waters  within  the 
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territory  to  be  drained  to  thu  pumping  works  will  be  the  Johnson 
Drain  enlarged  and  improved  from  the  Drake  Road  to  the  diverted 
road  ;  thence  it  will  continue  north-westward  along  the  road  to  the 
road  between  Lots  one  and  two  ;  thence  north-westward  along  this 
line  to  the  Great  Western  Railway  ;  thence  westerly  along  said  Rail- 
way to  a  culvert  near  the  Tilbury  and  Raleigh  town  line  ;  thence  north- 
westerly parallel  to  the  said  town  line  to  a  point  about  twenty  chains 
from  the  River  Thames  ;  thence  south-westerly  to  the  pumping  works 
at  said  town  line. 

"  These,  together  with  the  pumping  works,  which,  m  my  opinion, 
is  necessary  to  effectually  accomplish  the  drainage  of  said  lands,  will 
constitute  the  system,  which  I  trust  will  meet  with  your  approval. 

"  The  pumping  works  will  comprise  an  engine  house,  a  steam 
boiler  and  two  engines,  a  water-wheel  twenty-four  feet  in  diameter 
and  eight  feet  in  width  of  blade,  the  necessary  gearing,  and  a  discharge 
sluice.     I  estimate  the  cost  of  the  works  to  be  as  follows : — 

DRAIN  ALONG  DRAKE  ROAD  AND  3RD  AND  4TH  CONCESSION  ROAD. 

From  Station    o  to  Station  lo,  a  distance  of  60  rods,  at  81  50  per  rod 
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DREDGE    WORK. 

From  River  Thames  to  a  distance  of  60  rods  S.  E.  along  the  town  line, 

at  813  per  rod 8780  00 

Along  town  line  and  Jeannette's  Creek,  890  rods,  at  Jio  per  rod 8900  00 


Making  a  total  for  excavating  and  embankment 312575  00 
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To  this  add  for  engine  house,  engine  and  boiler,  gearing,  sluicing,  pump- 
ing works,  complete  and  in  running  order ^3000  00 

Bridge  at  River  Road    400  00 

Bridge  at  Jeannette's  Creek 400  00 

$3800  00 

Surveying,  estimating,  etc 100  00 

Assistants   30  00 

Letting  and  superintending 200  00 

Publishing  By-law ^o  00 

Registering  By-law  and  Debentures 3  00 

Clerk's  fees  . 250  00 

$4433  00 
Making  a  total  of $17008  00 

"This  sum  I  assess  as  in  the  annexed  schedule  against  the  lands 
and  roads  benefited.  The  embankments,  pumping  works  and  internal 
drain  to  be  kept  in  repair  and  maintained  at  the  expense  of  the  lands 
and  roads  within  said  embankment  assessed  for  the  construction  of 
the  works,  said  lands  and  roads  paying  in  the  same  relative  propor- 
tion as  for  construction. 

"  The  sums  in  the  last  column  of  the  annexed  schedule  are  a  special 
annual  rate,  necessary  to  run  the  machinery  and  keep  up  the  pumping 
works. 

(Signed)  W.  G.  McGeorge." 


This  report  was  adopted,  and  the  contract  awarded  to  the 
"  Chatham  Dredging  and  Contracting  Company,"  who  with  their 
fleet  of  specially  equipped  dredges  completed  the  work  satisfactorily 
so  that  in  the  following  year  the  owners  began  breaking  up  the  land 
preparatory  to  cropping  it.  The  reclamation  in  this  instance  was  so 
thorough  and  complete  that  other  schemes  were  advocated,  three  of 
which  are  in' successful  operation,  viz. :  the  Forbes  Drainage  Works, 
and  an  extension  of  Pike  Drainage  Works,  and  the  Skinner  Drainage 
Works  in  the  Gore  of  Chatham.  Across  the  last  mentioned  the 
writer  in  1884  ran  a  line  for  railway  purposes  and  found  it  covered 
with  water  two  feet  in  depth,  now  it  is  divided  into  farms  and  yielding 
good  crops.  The  style  of  work  adopted  in  these  schemes  for  marsh 
land  reclamation  is  of  the  simplest  character,  and  consists  of  running 
a  dredge  cut  around  the  territory  embraced  in  the  scheme,  and  with 
the  excavated  earth  forming  an  embankment  about  seven  feet  in 
height,  sixteen  feet  top,  side  slopes  one  foot  horizontal  to  one  foot 
vertical,  the  seven  feet  elevation  is  taken  above  ordinary  lake  level 
and  the  embankment  is  continued  at  that  height  till  it  runs  out  in  the 
high  land.  A  system  of  interior  drains  is  constructed  to  conduct  the 
rainfall  to  the  point  that  has  been  selected  for  the  site  of  the  pumping 
station.  Here  a  water-wheel,  of  the  pattern  as  shown  in  the  accom- 
panying photograph  of  model,  driven  by  steam  power,  throws  the 
accumulating  water  up  and  out  over  the  embankment.  One  wheel 
twenty-four  feet  in  diameter  completely  controls  an  area  of  the 
extent  of  the  Pike  Drainage  Works,  so  efficiently,  in  fact,  that  in  years 
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of  very  wet  sprin<3js  farming  operations  are  started  inside  the  embank- 
ments a  great  deal  earlier  than  in  other  parts  of  the  township.  As 
an  additional  precaution  a  relief  or  flood  gate  has  been  built  in  the 
embankment  in  the  position  as  shown  on  the  drawing,',  so  that  in  the 
event  of  the  water  level  at  any  time  rising  in  the  interior  drains  above 
that  on  the  outside,  an  increased  discharge  would  be  possible  without 
increased  expenditure.  Wood  is  used  as  a  fuel,  and  the  times  and 
duration  of  pumping  are  determined  by  the  rainfall  of  the  season.  A 
man  in  charge  of  the  pump  lives  in  an  adjacent  house,  and  is  ready  to 
"  start  up  "  at  short  notice.  All  of  the  work  in  the  schemes  mentioned 
has  been  done  by  the  local  company,  who  have  the  advantage  of 
machines  adapted  to  the  work,  manned  by  trained  crews.  The 
accompanying  photograph  shows  the  style  of  machine  used  in  the 
dredging  operations  in  this  section.  One  beneficial  feature  of  this 
work  is,  that  the  cut  made  to  form  the  embankment  also  answers  as 
an  outlet  for  the  upland  drainage,  though  recent  events  show  that 
these  dredge  cuts  must  be  extended  to  the  foot  of  the  upland  slope 
before  injury  from  overflow  will  be  prevented.  The  drainage  works 
that  have  been  constructed  in  this  district  for  the  past  twenty  years 
have  improved  the  country  in  a  marked  degree.  This  accounts  for 
the  disappearance  of  the  malarial  fevers  that  were  once  so  prevalent. 
The  only  territory  remaining  where  much  room  for  improvement 
exists  is  that  tract  of  country  adjoining  Lake  St.  Clair,  known  as  the 
Plains,  and  these  by  the  pumping  schemes  described  are  gradually 
being  brought  into  cultivation.  As  an  indication  of  the  improvement 
that  has  been  effected  the  following  amounts  obtained  from  sales  of 
reclaimed  land  at  different  dates  may  be  given.  In  the  Pike  Drainage 
Works  a  block  of  700  acres  was  purchased  in  1882  for  §4,500,  and 
sold  in  1888  for  $20,000.  The  west  half  Lot  i,  Con.  3,  100  acres,  was 
purchased  in  1880  lor  $227,  and  sold  in  1890  for  $1,594;  in  the 
township  of  Tilbury  East,  Lot  13,  Con.  i,  102  acres,  was  purchased  in 
1884  for  §400,  and  was  sold  in  1887  ^^^  $1,000  ;  100  acres  of  Lot  13, 
Con.  3,  was  purchased  in  1881  for  $300,  and  sold  in  1888  for  Si, 100. 
A  large  amount  of  work  yet  remains  to  be  done  about  these  marshes, 
though  some  ot  them  in  the  vicinity  of  St.  Anne's  and  Walpole 
Islands  will  be  held  for  many  years  as  fishing  and  shooting  preserves 
by  the  clubs  that  have  patented  them  for  that  purpose.  As  they  are 
mostly  in  the  sand  area  agriculturists  will  be  satisfied  that  it  should 
be  so.  In  connection  with  the  marsh  land  drainage  a  cut  has  been 
spoken  of  extending  from  Baptiste  Creek  to  Lake  Erie,  to  act  as  an 
overflow  channel  in  times  of  freshet ;  the  distance  is  thirteen  miles. 
With  a  cut  of  twenty-three  feet  at  the  summit,  or  an  average  cut  of 
about  ten  feet  throughout,  such  a  work  though  expensive  would 
absolutely  control  the  waters  which  now  flood  the  unprotected  por- 
tions of  the  Plains  ;  the  scheme  as  yet  is  only  in  embryo.  The  large 
area  of  lands  reclaimed  on  Peele  Island  should  be  mentioned  herein. 
About  one-half  of  the  island  has  been  embraced  by  a  system  of 
artificial  drainage  such  as  has  been  described,  and  as  this  is  the  most 
southerly  point  of  Ontario  the  land  is  very  valuable  for  fruit  raising, 
all  our  finer  fruits  ripening  there  to  perfection.     These  reclamation 
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schemes  are  simple  and  effective  and  not  at  all  costly,  the  first  cost 
being  the  only  serious  expenditure,  as  the  cost  of  operation  and  main- 
tenance is  light.  In  a  lew  years  this  whole  area  that  has  been  so 
long  a  wilderness  will  be  brought  into  cultivation,  and  contributing  to 
the  support  of  prosperous  and  happy  homes. 

DISCUSSION. 

Mr.  Stewart — Do  they  contemplate  irrigation  in  connection  with 
these  drains  ? 

Mr.  Macnabb — If  it  is  necessary  they  can  irrigate  it  by  this  flood- 
gate. 

Mr.  Bowman — What  is  the  capacity  of  that  water-wheel? 

Mr.  Macnabb— I  cannot  give  you  that ;  but  it  is  such  that  it  will 
empty  the  system  of  drains  in  twenty- four  or  thirty  hours. 

Mr.  Bowman — Is  it  operated  by  an  ordinary  stationary  engine  ? 

Mr.  Macnabb— Yes. 

Mr.  Bowman — Is  it  considered  better  than  a  centrifugal  pump  for 
that  purpose  ? 

Mr.  Macnabb — I  think  so  ;  it  is  cheaper,  I  fancy,  and  would  throw 
a  great  volume  of  water. 

Mr.  Bowman — It  seems  to  me  that  in  a  rough  wheel  of  that  kind 
there  would  be  a  great  deal  more  friction  and  power  lost  than  in  a 
finished  centrifugal  pump  of  approved  design. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.^ 


THE  KINCARDINE  WATER-WORKS. 


By  HERBERT  J.  BOWMAN. 
Supt.  Water-works,  Berlin. 


At  the  last  annual  meeting  of  this  Association,  the  writer  in  a  paper 
on  "  Water-works  for  Towns  and  Villages  "  gave  some  general  prin- 
ciples connected  with  their  design  and  construction,  and  will  now 
take  up  a  particular  case,  the  works  at  Kincardine,  Ont. 

The  town  has  a  population  of  about  3,000,  and  is  situated  where 
the  little  river  Penetangore  empties  into  Lake  Huron.  Various 
attempts,  without  success,  were  made  to  have  the  people  sanction  the 
passage  of  a  by-law  to  raise  money  to  build  a  system  of  water-works 
for  the  town.  As  none  of  these  schemes  met  with  the  approval  of  the 
property  owners,  the  council  finally  contracted  with  Moffett,  Hodg- 
kins  &  Clarke,  of  Syracuse,  N.  Y.,  to  build  and  maintain  a  system  of 
water-works,  the  town  to  pay  an  annual  rental  of  §2,100  for  its  fire 
protection,  water  for  street  sprinkling,  and  for  public  buildings  and 
schools. 

The  Kincardine  Water  Works  Company  was  formed  under  the 
Ontario  Joint  Stock  Companies  Act,  and  the  works  were  commenced 
towards  the  end  of  May,  i8go,  and  completed  in  four  months  and 
accepted  by  the  town  council. 

The  supply,  being  from  Lake  Huron  is  unlimited,  but  during  the 
stormy  weather  in  spring  and  fall  the  water  is  muddy  for  more  than 
a  mile  from  shore,  probably  on  account  of  the  proximity  of  the 
Goderich  clay  banks,  and  also  on  account  of  the  muddy  water  from 
the  river.  To  lay  an  inlet  pipe  out  far  enough  into  the  lake  to  insure 
a  supply  of  clear  water  at  all  times  would  therefore  have  been  an 
economic  impossibility  in  connection  with  a  system  of  water-works 
for  a  town  of  this  size.  Therefore,  the  writer  determined  upon  the 
excavation  of  a  filtering  basin  along  the  lake  shore,  and  from  this  an 
abundant  supply  of  clear  water  is  obtained  at  all  times. 

This  basin  is  seventy-five  in  length  by  sixteen  feet  in  width  and 
has  a  maximum  depth  of  about  twelve  feet  below  lake  level.  The 
sides  are  timbered  up  with  four-inch  plank  kept  in  place  by  8x8 
stringers  and  cross-beams,  and  the  whole  is  covered  over. 

In  case  of  emergency,  when  the  tell-tale  in  the  pump-room  would 
show  that  the  water  in  the  filtering  basin  was  nearly  exhausted,  as 
after  continuous  pumping  for  a  large  fire,  water  may  be  admitted 
direct  from  the  lake  through  a  ten-inch  inlet  pipe  laid  for  that  purpose. 
This  inlet  pipe  extends  out  430  feet  into  the  lake  where  a  depth  of  ten 
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feet  of  water  is  reached,  and  is  made  up  of  cast  iron  pipe  with  the 
ordinary  bell  and  spigot  joints,  except  that  to  prevent  any  undue 
strain  on  the  joints  and  to  allow  the  line  of  pipe  to  conform  to  the 
irregular  slopes  of  the  lake  bottom  about  every  fifth  joint  was  made 
flexible.  The  bells  of  these  flexible  joints  are  hollowed  out,  and  the 
spigots  so  constructed  that  when  the  joint  is  poured  with  lead  a  ball 
and  socket  joint  is  made  exactly  similar  to  that  of  a  surveyor's  com- 
pass. The  usual  method  of  laying  a  pipe  of  this  kind  under  water  is 
to  construct  a  float  made  of  empty  barrels  supporting  a  suitable  frame 
work.  This  float  would  carry  about  sixty  feet  of  pipe,  and  this  having 
been  lowered  into  place  the  float  is  towed  to  shore  for  another  load. 
To  lay  over  400  feet  by  this  method  would  have  been  a  tedious  job 
taking  several  days  to  finish,  and  as  Lake  Huron  cannot  be  depended 
upon  to  stay  calm  for  more  than  a  few  hours,  at  a  time,  the  writer 
determined  to  put  the  whole  length  of  the  inlet  pipe  together  at  once. 
It  was  found  that  if  the  ends  of  the  pipe  were  plugged  and  the  water 
kept  out  it  possessed  sufficient  buoyancy  to  carr}'  about  half  its  own 
weight,  and  a  lot  of  12x12  dry  cedar  timber  being  available,  the 
remainder  of  the  weight  was  easily  carried  by  placing  a  line  of  these 
timbers  on  each  side  of  the  pipe  and  binding  it  with  rope  to  4x6 
scanthng  laid  across  and  spiked  to  the  timbers.  In  a  shallow  part  of 
the  river  the  pipe  was  thus  put  together  length  by  length  and  shoved 
out  into  deeper  water,  where  it  was  bound  to  the  timbers.  When  it 
was  all  joined  together  and  both  ends  plugged  it  was  towed  down  the 
river,  out  through  the  harbour  and  up  along  the  shore  to  the  pumping 
station,  where  the  crib  at  the  outer  end  was  loaded  with  as  much 
stone  as  it  would  carry  without  sinkmg.  The  pipe  was  then  towed 
into  position,  and  a  few  planks  being  removed  the  shore  end  was 
shoved  inside  the  cofferdam  which  extended  from  the  filtering  basin 
out  into  the  lake  till  a  depth  of  about  five  feet  of  water  was  reached. 
The  work  of  cutting  off  the  floats  now  began  at  the  shore  end,  and  in 
a  few  minutes  the  pipe  was  lying  in  its  place  on  the  bottom  of  the 
lake.  The  crib  at  the  outer  end  was  afterwards  loaded  down  with 
stone  lowered  upon  it  from  a  scow. 

The  pump  house  is  of  brick,  having  15-inch  hollow  walls,  and  con- 
tains a  boiler-room,  43x25  feet,  with  concrete  floor.  The  pump-room 
is  22x24  f^^t,  with  walls  plastered,  wainscoting  and  ceiling  of  white 
pine  and  maple  floor.  There  is  telephone  connection  with  the  town 
central  office,  and  the  engineer's  residence  was  built  by  the  company, 
close  at  hand,  and  is  an  eight  room  house  of  modern  design. 

The  water  is  pumped  by  a  compound  duplex  pumping  engine, 
manufactured  by  the  Osborne  Worswick  Co.,  of  Hamilton,  Ont.  The 
high  pressure  steam  cylinders  of  this  pump  are  12  inches  in  diameter, 
and  low  pressure  cylinders  18  inches,  water  plungers  10  inches,  and 
stroke  nominally  12  inches.  The  actual  discharge  is  about  15  gallons 
(U.S.)  per  stroke,  or,  at  60  strokes  per  minute,  a  discharge  of  900 
gallons  per  minute,  or  a  maximum  capacity  of  about  i;^  million  gallons 
per  day.  This  pump,  during  the  Underwriters'  Association  test  of 
the  works,  kept  up  four  good  fire  streams  over  100  feet  high,  in  the 
business  part  of  the  town.     There  is  a  Fisher  automatic  regulator  on 
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the  steam  supply  pipe,  so  that  when  the  pump  is  once  started  it  may 
be  set  at  any  desired  pressure,  which  will  be  maintained  with  great 
uniformity,  and  without  danger  to  the  pipe  system,  when  hydrants 
are  shut  off  or  turned  on  again. 

Steam  is  supplied  by  a  return  tubular  boiler,  60  inch  diameter  and 
16  feet  in  length,  having  sixty-four  tubes  of  3^  inch  diameter.  This 
boiler  was  made  by  Hunter  Bros.,  Kincardine.  A  small  feed  pump 
for  the  boiler,  and  a  Wainwright  heater,  complete  the  equipment  of 
the  pumping  station. 

The  water  is  pumped  through  a  10  inch  force  main  to  a  steel 
standpipe  of  16  feet  diameter  and  100  feet  in  height,  situated  in  the 
highest  part  of  the  town,  which  is  about  90  feet  above  lake  level — 
fortunately  in  a  thickly  populated  district,  so  that  no  extra  length  of 
main  was  required  to  reach  it.  The  standpipe  is  made  up  of  twenty 
courses  of  boiler  plate,  each  building  five  feet,  and  the  first  course  is 
half  an  inch  thick. 

The  distribution  system  embraces  about  four  miles  of  mains  of  4, 
6,  8  and  10  inches  in  diameter.  The  pipe  is  cast  iron,  nearly  all 
Canadian,  and  cast  vertically  in  lengths  of  12  feet.  However,  a  few 
carloads  were  American  pipe,  and  most  of  the  4  inch  was  Scotch  pipe 
cast  horizontally  in  lengths  of  g  feet. 

There  are  twenty-four  Ludlow  valves  placed  throughout  the  sj'stem, 
so  that  if  an)^  repairs  to  mains  are  required  only  short  lengths  need  be 
shut  off,  and  thus  the  inconvenience  to  consumers  reduced  to  a  mini- 
mum. For  the  use  of  the  fire  department  there  are  thirty-four  double 
delivery  Ludlow  fire  hydrants,  placed,  as  a  rule,  at  street  intersections. 

On  the  completion  of  the  works  they  were  officially  tested  by  Mr. 
James  Warren,  P.L.S.,  on  behalf  of  the  town  of  Kincardine,  the  mains 
being  subjected  to  a  pressure  of  115  pounds  per  square  inch  for  one 
hour  without  showing  any  defect  in  any  part  of  the  system,  and  Kin- 
cardine claims  to  have,  for  its  population,  one  of  the  most  efficient 
systems  of  water-works  on  this  continent. 

DISCUSSION. 

Mr.  Stewart — What  is  the  population  of  Kincardine  ? 

Mr.  Bowman — About  3,000.  The  works  cost  about  $35,000,  stand- 
pipe  and  all.     The  standpipe  is  in  the  highest  part  of  the  town. 

Mr.  Butler — Have  you  many  of  these  four-inch  mains  ? 

Mr.  Bowman — Quite  a  number  in  the  outskirts.  The  mains  are 
located  at  one  side  of  the  street. 

Mr.  Gibson — Do  the  consumers  pay  directly  to  the  company  ? 

Mr.  Bowman — Yes  ;  and  $2,100  paid  by  the  town.  They  are 
built  by  a  private  company.  The  same  firm  have  works  in  Belleville. 
The  firm  is  in  Syracuse,  N.Y.,  formerly  of  Watertown.  The  first 
works  they  built  here  were  in  Cornwall,  the  next  in  Belleville,  the 
next  in  Berlin,  and  then  in  Cobourg.  They  extended  the  Berlin 
works  to  Waterloo  this  year,  and  built  in  Kincardine  and  Ingersoll. 
On  the  other  side  they  have  a  great  many,  from  South  Carolina  to 
Dakota—  in  all,  about  fifty  different  works  that  they  control. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papirs  by 
Members.^ 


INCORPORATION, 

MR.  J.  P.  B.   CASGKAIN. 


I  WANT  it  clearly  understood  before  I  begin  to  address  you  ou  this 
subject  that  I  am  noi  here  of  my  own  accord  ;  I  was  asked  to  come 
here,  as  your  President  said,  by  a  telegram  I  received  yesterday  from 
the  Executive  Committee.  This  telegram  reads  thus :  "  Executive 
earnestly  request  your  attendance  at  meeting  with  or  without  paper." 
The  fact  of  my  having  no  paper  to  read  before  you  to-day  is  because 
my  time  has  been  taken  up — and  many  of  us  I  dare  say  have  the  same 
story  to  tell — with  the  elections  ;  and  the  time  between  this  and  the 
election's  was  too  short  to  enable  me  to  complete  the  rather  lengthy 
paper  which  I  was  asked  to  prepare.  However,  if  you  will  bear  with 
me,  I  will  try  and  give  you  the  views  that  I  hold  on  this  subject 

It  is  useless  for  me,  before  beginning,  to  emphasize  the  many 
benefits  we  have  derived  in  Quebec  from  this  incorporation,  and  which 
I  believe  you  will  also  obtain  in  Ontario.  If  we  follow  the  evolution 
which  is  markmg  the  advancement  in  art  and  learnmg  we  observe  a 
general  tendency  towards  the  principles  of  association.  We  know 
that  the  lawyers  a  long  time  ago  applied  to  the  Legislature  for  an  Act 
of  Incorporation,  and  we  find  to-day  that  they  have  the  undeniable 
right  to  admit  whom  they  please  into  their  profession,  holding  their 
own  examinations  and  establishing  what  the  qualifications  of  a  candi- 
date must  be  before  he  is  admitted  to  the  practice  of  law.  The 
doctors,  following  in  the  footsteps  of  the  lawyers  with  an  Act  of  Incor- 
poration, are  now  dictating  very  rigorously  the  conditions,  qualifica- 
tions and  the  number  of  years  of  study  in  colleges  and  universities, 
after  which  they  will  admit  one  to  the  practice  of  medicine.  We  see 
these  two  professions,  together,  guarding  most  jealously  the  rights 
they  have  thus  acquired,  and  if  there  has  been  advancement  in  those 
professions  it  is  due  in  a  great  degree  to  the  fact  of  their  having  Acts 
of  Incorporation.  Now,  that  there  has  been  advancement  in  the 
profession  of  Land  Surveying  no  one  will  deny.  We  all  know  that 
the  old  days  of  the  variable  compass  are  passed,  leaving  us  the  precise 
theodolite  :  we  all  know  that  theold  elastic  chain  has  been  discarded 
for  the  solid  steel  tape,  and  "  Polaris,"  once  our  predecessors'  only 
guide,  has  now  many  bright  rivals  in  the  dark  blue  sky.  But  we  must 
not  suppose  that  there  is  now  no  room  for  advancement  and  improve- 
ment in  our  profession. 

We  have,  as  you  know,  in  Quebec  some  five  or  six  years  ago  had 
a  Bill  passed  for  Incorporation.     This  Bill,  which   I  have  here,  has 
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been  amended  from  time  to  time,  and  it  is  now  what  we  think,  as  far 
as  surveyors  are  concerned,  almost  as  perfect  as  we  can  desire. 
Some  two  years  ago  the  civil  engineers  of  the  Province  wanted  an 
Act  of  Incorporation  giving  them  some  of  the  privileges  now  solely 
enjoyed  by  the  land  surveyors.  The  land  surveyors  opposed  this  Bill 
of  Incorporation,  and  when  the  civil  engineers  came  before  the  Legis- 
lature they  had  not  only  to  contend  with  an  ordinary  opponent,  but 
the  surveyors,  each  of  them  in  their  own  counties,  had  influenced 
their  members  as  much  as  they  could  against  it.  They  met  in 
Quebec,  and  the  Association  had  there  a  President  and  Secretary 
able  to  write  and  address  the  members  of  the  Committee  of  the  House 
with  the  whole  Association  at  their  back.  The  consequence  was  that 
the  Member  who  introduced  this  Bill  had  not  even  a  seconder  for  his 
motion,  and  our  contentions  were  sustained.  It  shows  the  force  of 
incorporation.  Had  the  surveyors  had  no  organized  system  the  con- 
sequence would  have  been  that  a  Bill  of  Incorporation  might  have 
been  granted,  perhaps  not  giving  to  the  engineers  all  they  asked  for 
but  part  of  it,  and  we  would  have  lost  so  much  thereby. 

Now,  the  Provincial  Land  Surveyors  of  Ontario  have  formed 
themselves  into  an  Association  to  which  most  of  the  practising 
surveyors  belong  ;  I  myself  have  belonged  to  it  ever  since  I  have  been 
a  P.  L.  S.  in  Ontario,  but  this  Association  has  no  legal  existence. 
We  pay  almost  as  large  an  annual  subscription  as  we  would  if  our 
Association  were  incorporated.  To  make  the  thing  a  little  more  clear 
here  is  just  a  simple  enunciation  of  the  powers  that  are  given  to 
societies  that  are  incorporated,  and  this  is  a  right  that  is  given  to 
almost  any  association.     Revised  Statutes,  Article  4086,  reads : — 

POWERS    OF    CORPORATION. 

"  4086.  The  corporation  has  full  power  : 

1.  To  acquire  and  possess  moveables  and  immoveables  and  enjoy 
the  same,  provided  the  value  thereof  does  not  exceed  twenty  thousand 
dollars ; 

2.  To  pass  by-laws,  not  inconsistent  with  the  provisions  of  this 
section,  for  the : 

a.  Government,  discipline  and  honour  of  its  members ; 

b.  Management  of  its  property  ; 

c.  Maintenance  of  the  corporation  by  levying  contributions  or 
otherwise ; 

d.  Election  of  a  board  of  management ; 

e.  Examination  and  admission  of  candidates  to  the  study  or 
practice  of  the  profession  ; 

/.  Establishing  fees  for  professional  services  in  connection  with 
land  surveying. 

3.  To  pass  all  other  by-laws  which  may  be  deemed  necessary  for 
the  proper  working  of  the  corporation."  52  V.  c.  41,  s.  2. 

The  enunciation  of  these  rights  shows  the  immense  power  our 
Association  would  have  if  we  were  incorporated.     These  are  given  to 
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almost  any  incorporated   body.     We  are  not  asking  anything   that 
would  not  be  granted  to  anybody  else  who  would  ask  for  it. 

To  commence  at  the  beginning  :  the  maintenance  of  discipline  and 
honour  of  members.  On  that  subject  the  Board  of  Management  sit 
as  a  court  of  justice,  and  if  one  surveyor  should  commit  any  act 
against  another  surveyor  in  a  professional  way  for  which  he  might  be 
made  accountable,  a  complaint  in  writing  is  made  in  the  proper  form 
and  certified  before  a  Justice  of  the  Peace,  or  before  the  President  or 
Vice-President,  and  due  action  will  be  taken  upon  this,  and  the  Board, 
sitting  as  a  court  of  justice,  will  hear  the  case,  the  accused  being 
allowed  to  come  there  represented  by  counsel.  These  offences  would 
be  such  as  appropriating  another  surveyor's  notes,  divulging  profes- 
sional secrets,  etc.  The  Board  hear  the  case,  and  if,  in  their  judg- 
ment, the  accused  is  guilty,  they  have  the  power  to  impose  a  fine  of 
$ioo  or  suspension  for  two  years,  and  this  suspension  is  such  that  if 
a  surveyor  is  suspended  and  his  name  struck  off  the  roll  he  is  no  longer 
a  surveyor  for  the  time  being.  You  see  the  mere  fact  of  the  surveyors 
having  to  themselves  the  maintenance  of  their  own  dignity  and  honour 
is  also  a  great  advantage.  All  deliberations  of  the  Board  are  perfectly 
secret.  Since  their  incorporation  only  two  surveyors  have  been  tried 
before  the  Board,  and  only  one  of  these  found  guilty,  and  it  was  a 
case  of  giving  a  pupil  a  certificate  that  he  had  served  three  years 
when  the  pupil  had  not  actually  served  that  time.  This  was  considered 
a  serious  offence,  and  we  have  the  right  to  suspend  a  surveyor  for 
such  misdemeanour. 

We  have  the  power  of  passing  by-laws  not  inconsistent  with  the 
Act.  Those  I  have  here  number  214,  every  one  of  which  is  designed 
and  calculated  to  better  the  profession.  By  our  Act  we  have  the 
power  to  enforce  these  by-laws  ;  of  course  I  will  not  attempt  to  explain 
them,  but  they  give  the  Board  of  Management  virtually  control,  for 
the  time  being,  of  the  Association. 

If  there  is  really  a  desire  on  the  part  of  the  surveyors  of  Ontario 
to  become  incorporated,  I  may  explain  how  we  commenced  in  the 
Province  of  Quebec.  We  were  not  in  as  good  a  position  as  you  are, 
because  we  had  no  association,  no  officers,  but  we  assembled  a  number 
of  surveyors  together — we  were  not  as  numerous  as  we  are  here 
to-day, — and  we  decided  to  first  frame  an  Act  of  Incorporation. 
This  was  a  very  serious  work,  and  it  took  us  no  less  than  a  couple  of 
years  before  we  could  get  this  Act  drafted  and  presented  to  the  Legis- 
lature ;  but  after  we  got  it  before  the  House  there  was  no  further 
trouble.  We  retained  the  services  of  a  good  lawyer,  who  gave  it  a 
suitable  form  to  receive  the  sanction  of  the  House,  and  our  Act  was 
duly  passed.  From  time  to  time  we  have  had  it  revised.  When  once 
we  were  incorporated  there  was  a  general  meeting  of  all  surveyors  in 
Quebec,  and  the  first  move  was  the  appointment  of  a  board  of  man- 
agement to  draft  by-laws,  and  a  board  was  appointed  numbering 
fifteen.  The  reason  for  this  large  number  is  that  surveyors  are  often 
called  away  ;  the  quorum  is  only  seven.  This  board  is  elected,  by 
ballot,  for  three  years ;  and  once  this  board  is  elected  the  other  mem- 
bers have  virtually  no  control  over  the  affairs  of  the  Association. 
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The  Board  meet  the  same  day  and  select  a  president,  two  vice-presi- 
dents, secretary-treasurer  and  syndic.  If  there  is  any  examination  to 
be  held  five  members  of  the  Board  are  selected  to  act  as  examiners, 
and  these  examiners  are  only  appointed  just  at  the  time  of  the  exam- 
ination, so  that  nobody  can  know  who  the  examiners  will  be.  Of 
course  it  often  happens  that  the  same  member  will  be  re-appointed, 
but  any  pupil  who  goes  and  studies  with  a  surveyor  thinkmg  that  that 
member  will  be  an  examiner  will  very  often  find  himself  mistaken. 
The  examiner  must  be  perfectly  free  from  and  have  no  connection 
whatever  with  a  candidate  ;  and  furthermore  the  examiners  do  not 
know  whose  papers  they  are  correcting.  The  answers  are  all  written 
in  ink  on  papers  bearing  the  seal  of  the  corporation,  and  these  papers 
are  all  put  into  a  large  envelope,  and  together  with  these  papers  in  the 
large  envelope  is  placed  a  smaller  envelope  in  which  there  is  a  piece 
of  paper  bearing  the  name  and  address  of  the  candidate.  Both 
envelopes  are  carefully  sealed.  The  President  takes  out  every  paper 
and  marks  the  same  number  on  every  one  of  these  papers  and  on  the 
smaller  envelope,  and  they  are  kept  by  the  President  until  the  end  of 
examination.  At  the  end  of  the  examination  the  large  envelopes  are 
marked  with  the  number  of  points  that  the  candidate  has  obtamed, 
and  at  the  end  of  the  session  the  small  envelope  is  opened  and  the 
Board  sees  to  whom  the  paper  belongs.  And  then  the  examiners 
themselves  do  not  admit  a  pupil,  they  simply  report  to  the  Board  that 
such  and  such  paper  has  retained  so  many  points,  and  it  is  the  Board 
that  actually  opens  the  smaller  envelopes.  But  if  a  candidate  has 
failed  in  any  particular  subject,  and  there  is  no  use  in  his  continuing 
his  examination,  the  small  envelope  is  opened  by  a  special  resolution 
of  the  Board,  to  see  to  whom  the  paper  belongs,  and  this  candidate  . 
is  told  that  it  is  useless  for  him  to  continue  his  examination  any 
longer.  All  the  answers  of  candidates  for  examination  are  kept  in 
the  archives  of  the  Association,  and  they  could  be  immediately  pro- 
duced if  the  Board  deemed  it  expedient. 

In  addition  to  sitting  as  a  court  of  justice  and  conducting  examin- 
ations, the  Board  of  Management  has  also  the  framing  of  new  by-laws. 
Before  the  Board  of  Management  can  send  a  by-law  for  the  approval 
of  the  Association  outside  it  must  be  approved  by  a  two-thirds  ma- 
jority in  the  Board.  Then  it  is  sent  out  by  letter  to  every  member 
with  a  ballot  attached  to  it,  and  if  it  receives  a  majority  of  the  votes 
of  the  corporation  it  is  adopted. 

The  preparing  of  the  questions  for  examinations  is  a  very  impor- 
tant matter,  and  is  left  to  the  examiners.  When  the  five  members  of 
the  Board  are  appointed  as  examiners  then  they  have  to  prepare  these 
questions.  The  sittings  commence  at  nine  o'clock  in  the  morning 
and  continue  till  twelve  at  noon  ;  then  from  two  until  five.  During  a 
sitting  four  or  five  questions  are  given  on  each  subject,  the  same  ques- 
tions being  given  to  everybody.  One  of  the  examiners  sits  in  the 
room.  At  twelve  or  five  o'clock  the  candidates  should  have  worker  1 
out  these  questions  ;  and  if  one  has  not  completed  his  papers  then 
they  are  taken  from  him  and  he  is  considered  as  having  failed  on 
those  he  has   not  answered  ;  but  the  questions  put  are  always  such 
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as  can  be  answered  in  the  allotted  time.  The  examiners  correct 
these  papers  as  they  come  in,  so  that  the  result  of  the  examination 
is  known  very  shortly  after  the  last  paper  has  been  answered.  We 
have  also  on  certain  questions  such  as  mineralogy  and  geology  the 
right  of  our  by-laws  of  retaining  the  services  of  the  professors  of  the 
universities.  Questions  of  history,  geography,  etc.,  are  put  by  pro- 
fessors of  Laval  University,  so  that  students  cannot  take  issue  as  to 
the  competency  of  the  examiners  on  such  special  matters.  We  have 
also  the  right  to  demand  an  oral  examination.  If  a  candidate  has 
gone  through  the  written  exammation,  and  if  the  Board  has  reason 
to  suspect  that  something  is  not  exactly  right,  then  they  can  submit 
him  to  an  oral  examination. 

As  to  paying  the  surveyors  who  attend,  the  members  of  the  Board 
receive  $4.00  a  day  besides  their  actual  travelling  expenses.  The 
examiners,  when  they  sit  as  examiners,  do  not  receive  the  $4.00  a  day 
but  get  |6.oo  a  day  according  to  the  tariff  and  their  travelling 
expenses.  It  amounts  to  the  members  of  the  Board  to  about  $100  a 
year.  We  do  not  make  any  money  out  of  it,  but  it  pays  a  member 
for  his  time. 

The  expenses  in  connection  with  the  administration  of  the  Asso- 
ciation are  not  high.  We  simply  pay  per  annum  a  subscription 
of  $4.00  to  get  all  the  benefits  of  incorporation,  and  we  now  have 
at  our  credit  in  the  bank  over  $2,000,  besides  a  great  number  of 
books  and  tables  and  all  the  necessary  appliances  for  holding  meet- 
ings and  examinations,  and  we  are  looking  forward  in  the  near  future 
to  being  able  to  make  a  material  reduction  in  the  yearly  $4.00.  Part 
of  the  funds  are  raised  by  the  fees  paid  by  the  candidates.  The  fees 
paid  by  the  candidates  are  very  much  the  same  as  the  fees  paid  here. 
$1.00  for  coming  up  for  examination  ;  $4.00  certificate  admission  to 
study ;  $2.00  for  passing  indentures,  etc.  ;  $20.00  being  admitted  to 
study ;  $20.00  to  be  admitted  to  examination  for  practice  ;  $20.00 
more  to  get  a  diploma  ;  and  if  a  candidate  fails,  $5.00  for  any  subse- 
quent examination.  So  there  is  quite  enough  money  generally  to 
defray  the  expenses  of  the  session.  It  is  only  in  cases  where  there 
would  only  be  one  or  two  candidates  that  there  would  be  any 
shortage. 

It  has  been  the  duty  of  the  Board  to  raise  as  much  as  possible  the 
standard  of  the  profession  by  making  the  questions  not  what  you 
might  call  hard,  but  raising  them  somewhat  and  getting  a  straight 
answer  from  the  students.  Whispering,  talking  to  one  another,  or 
copying  is  very  strictly  guarded  against,  and  the  minute  a  candidate 
is  caught  in  the  act  he  is  immediately  dismissed  from  the  examination. 

About  the  collection  of  dues,  the  law  gives  us  the  right  to  make 
by-laws  and  to  levy  contributions  as  I  told  you.  We  have  put  the 
annual  contribution  at  $4.00,  and  the  surveyors  thrroughout  the 
province  who  do  not  wish  to  belong  to  the  Association  have  to  state 
in  writing  to  the  President  that  they  do  not  wish  to  practise,  that  they 
have  gone  to  some  other  avocation  and  that  they  will  claim  none  of 
the  advantages  of  the  corporation.  In  that  case  their  name  is  left  off 
the  roll,  and  they  cannot  act  as  surveyors.    All  those  who  do  not  give 
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this  notice  are  charged  with  the  $4.00,  and  any  one  who  after  the  ist 
of  January  has  not  paid,  his  name  is  simply  handed  over  to  our  attor- 
ney, who  collects  it.  And  we  can  not  only  collect  the  actual  3'early 
contribution,  but  we  can  also  collect  the  arrears.  We  pay  from  $200 
to  $400  a  year  to  our  President,  who  lives  near  the  ofifice  and  can 
attend  there  daily.  The  Secretary  receives  $100.  If  a  surveyor  in 
any  part  of  the  Province  wants  information  on  any  subject,  all  he  has 
to  do  is  to  write  to  Quebec  and  he  gets  an  answer  immediately.  If  a 
surveyor  finds  that  an  engineer  is  doing  some  surveying  work  in  his 
neighbourhood,  he  at  once  notifies  the  President  in  Quebec,  and  the 
syndic  goes  at  once  to  the  place  and  enters  a  suit  immediately  against 
the  offender.  There  are  in  Montreal  some  very  good  clients  of  mine 
who  threatened  me  with  bringing  down  a  surveyor  from  Toronto,  but 
I  told  them  that  he  had  better  bring  a  very  good  instrument,  so  that 
it  might  be  held  as  security  for  the  costs  of  the  suit  of  illegal  practice. 

Now,  with  regard  to  the  advantages,  there  is  everything  to  gain 
and  nothing  to  lose.  Supposing  incorporation  were  to  take  place,  no 
better  qualified  people  in  Ontario  to  act  as  members  of  the  new  Board 
could  be  found  than  those  who  are  now  members  of  the  old  Board. 
They  have  always  carried  on  examinations  before  and  they  could 
keep  on  doing  it ;  and,  besides  that,  surveyors  could,  if  they  liked, 
alter  any  of  the  questions  or  programmes  that  are  put  now.  They 
would  have  full  control  over  that. 

Now,  I  may  have  omitted  a  great  many  things,  but  if  there  is  any 
question  any  member  would  like  to  ask  I  would  be  only  too  glad  to 
answer  it. 

DISCUSSION. 

Mr.  Ogilvie — How  is  the  tariff  regulated  ? 

Mr.  Casgrain  The  law  gives  us  the  right  to  make  a  tariff,  and  I 
have  here  a  copy  of  the  tariff  which  we  have  a  right  to  collect  in  a 
court  of  justice.  Land  surveyors  have  a  right  to  charge  a  fee  of  $6 
for  a  day's  work  ox  fraction  of  a  day,  the  regular  day's  work  being  six 
hours.  Besides  that,  after  a  regular  day's  work,  they  have  a  right  to 
charge  $1  for  each  additional  hour  employed  in  the  practice  of  their 
profession  ;  and  they  have  a  right  to  charge  for  all  sums  paid  for 
board  and  expenses  at  current  rates.  For  each  boundary  mark  they 
have  a  right  to  charge  ^i  besides  the  other  fees  stipulated,  and  I  have 
put  as  many  as  thirty-two  boundaries  in  one  survey.  Why  we  charge 
for  these  boundaries  is,  we  are  responsible,  and  we  have  no  right  to 
put  down  a  boundary  anywhere  without  in  the  description  giving  the 
exact  locality  where  this  boundary  is  and  its  astronomical  bearing. 
For  a  description,  ^2.50,  if  it  does  not  contain  over  400  words  ;  if  it  is 
more  than  400  words  and  takes  the  shape  of  a  report,  we  have  a  right 
to  charge  $2.50  for  the  first  200  words,  and  for  each  additional  100 
words,  50  cts.  For  a  copy  of  a  description  or  report,  $1  ;  for  every 
100  words  over  400,  20  cts.  additional.  For  making  a  copy  of  a  plan, 
we  charge  at  the  rate  of  $1  an  hour,  and  keep  our  own  time. 

Mr.  Ogilvie — Can  you  make  it  a  misdemeanour  if  any  member  of 
the  Association  works  for  less  than  the  tariff? 
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Mr.  Casgrain — It  is  almost  impossible  to  prevent  a  man  from 
working  for  nothing  if  he  chooses  to  do  so,  but  if  you  make  your  bill 
according  to  this  tariff  you  have  a  right  to  sue  and  collect  your  money 
for  it. 

Mr.  Dickson  —  In  case  of  a  surveyor  coming  in  and  workmg 
against  another  surveyor — w^orking  for  less — what  would  you  do  ? 

Mr.  Casgrain — When  you  are  incorporated  you  avoid  that  a  great 
deal ;  it  will  raise  the  standard  of  the  profession.  We  have  had  one 
surveyor  working  for  another  for  less  than  the  tariff,  but  for  outside 
people  we  have  had  no  sucli  complaints. 

Mr.  Miles — What  proportion  of  the  surveyors  attended  your  pre- 
liminary meeting  ? 

Mr.  Casgrain — I  don't  think  they  were  as  numerous  as  we  are  here 
to-day,  between  20  and  25. 

Mr.  Chipman — How  many  surveyors  have  you  on  your  rolls  ? 
Mr.  Casgrain — We  have  all  the  surveyors  in  the  Province  now, 
about  141. 

Mr.  Butler-  Is  there  any  particular  form  of  study  recommended, 
such  as  the  School  of  Science  ? 

Mr.  Casgrain — There  is  a  special  provision  for  those  who  have 
gone  through  a  course  of  applied  sciences  and  have  graduated  in  the 
Province.  They  save  two  years  on  their  term  ;  instead  of  serving 
three  years,  they  only  serve  one. 

Mr.  Ogilvie — With  reference  to  legislation,  is  it  not  a  fact  that 
any  legislation  affecting  the  land  surveyors  is  submitted  to  them  for 
approval  before  being  taken  into  the  House  ? 

Mr.  Casgrain — No  ;  any  Member  is  free  to  bring  in  a  Bill  regarding 
surveying  without  heeding  our  Association,  but  before  it  would  be 
passed  it  would  certainly  be  submitted  to  our  Association,  or  to  the 
Board. 

Mr.  Foster— Is  the  scale  of  prices  that  has  been  adopted  in  advance 
of  the  former  ones  ? 

Mr.  Casgrain — Yes.  Before  we  were  incorporated  the  tariff  was 
$4  a  day  ;  it  is  now  $6. 

Mr.  Foster — Does  that  bind  the  members  to  that  tariff  ? 

Mr.  Casgrain — We  have  never  had  any  complaint  of  anybody 
charging  less  than  the  tariff.  Every  member  of  the  Association  is 
to-day,  financially  speaking,  in  a  better  position  than  he  was  before 
the  passing  of  that  law.  I  have  been  asked  by  a  member  if  the 
Government  in  Quebec  offered  any  opposition  to  our  incorporation, 
and  I  say  assuredly  not.  The  Government  was  quite  willing  to  part 
with  that  part  of  its  powers  and  delegate  them  to  the  incorporation. 

Mr.  Gibson — Are  you  called  Government  Surveyors  down  there  ? 
Mr.  Casgrain — We  are  called  Provincial  Land  Surveyors. 
Mr.  Abrey — In  regard  to  outsiders,  are  their  rights  not  taken  away 
by  this  Act  ? 
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Mr.  Casgrain — I  don't  see  there  was  any  right  taken  away  trom 
them.  Those  who  don't  want  to  pay  the  contribution  have  simply  to 
notify  the  Secretary  or  President  of  their  intention  not  to  practise  as 
land  surveyors,  and  their  names  are  immediately  taken  off  the  roll. 

Mr.  Gibson — If  any  of  these  men  are  unwilling  to  come  into  this 
Association  is  their  standing  affected  in  anyway  by  your  incorporation  ? 

Mr.  Casgrain — Certainly,  for  they  cannot  practice.  At  first  there 
were  some  who  said  they  did  not  see  any  use  in  the  Act  of  Incorpora- 
tion, but  it  has  been  decided  that  no  surveyor  can  get  out  of  paying  his 
dues,  and  they  have  all  come  in.  Another  thing  that  helps  us  is,  that 
the  Commissioner  of  Crown  Lands  gives  no  work  to  a  surveyor  who 
has  not  paid  his  dues.  The  law  sa3's  that  those  who  are  entitled  to 
practise  in  the  Province  of  Quebec  are  those  only  whose  names  appear 
on  the  roll  published  yearly  by  the  Association,  and  who  are  in  good 
standing.  Supposing  you  give  notice  to-day  that  you  do  not  intend  to 
practise,  and  some  years  after  you  give  notice  that  you  want  to  join 
again,  nothing  would  be  charged  against  you  for  the  time  you  have  not 
practised. 

Mr.  Gibson — Supposing  you  made  a  survey  during  that  time  would 
it  be  legal  ? 

Mr.  Casgrain — No  ;  not  according  to  the  Act.  It  is  exactly  on 
the  same  principle  as  if  a  lawyer  appeared  before  a  judge  and  he  had 
not  paid  his  dues  ;  no  judge  will  hear  his  case. 

Mr.  Gibson — And  if  I  afterwards  paid  my  fees,  then  would  it  be 
legal  ? 

Mr.  Casgram — No  ;  you  must  pay  them  before. 

Mr.  Dickson — Then  you  are  not  licensed  by  the  Government  but 
by  a  board  appointed  by  yourselves  ? 

Mr.  Casgrain — Yes. 

Mr.  Dickson — I  think  it  would  be  very  unfair  if  a  man  has  a  license 
from  the  Government  to  practise  and  that  Act  says,  in  the  face  of  his 
diploma,  unless  you  pay  $4  a  year  you  cannot  practise  as  a  land 
surveyor. 

Mr.  Foster — As  I  understand  it  the  Government  delegates  its 
power  to  appoint  surveyors  to  the  incorporated  Society. 

Mr.  Chipman — I  can't  agree  with  Mr.  Dickson  in  thinking  it  is  a 
hardship  for  a  member  of  the  profession  to  have  to  pay  $4  a  year 
into  the  Association  when  by  so  doing  he  is  putting  $10  or  S20 
into  the  other  pocket.  Our  Association  is  putting  from  $5  to  $100 
a  year  into  every  surveyor's  pocket  that  is  practising  in  Ontario  ;  and 
the  fifty  or  sixty  of  them  who  have  not  seen  fit  to  join  our  Association 
I  think  can  now  afford  to  join  our  incorporation.  They  may  think 
we  are  interfering  with  vested  rights,  etc.,  but  I  am  surprised  to  find 
those  who  have  spoken  in  that  strain  speaking  in  that  way.  I  think 
we  are  doing  them  a  kindness — putting  money  into  their  pockets. 

Mr.  Gibson — This  Association  would  have  the  privilege  of  fixing 
the  fees  ? 
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Mr.  Chipman — Yes;  subject  to  the  approval  of  the  Lieutenant- 
Governor,  I  suppose.  There  is  nothing  unreasonable  in  that ;  that  is 
what  every  profession  does.  I  don't  mean  to  say  that  the  Quebec 
Act  will  suit  our  case  exactly  ;  I  think  it  might  be  improved  on,  but  I 
think  we  are  now  in  a  position  to  go  on  with  incorporation.  Other 
professions  are  encroaching  on  this  profession  ;  the  legal  profession  is 
encroaching  on  every  profession  ;  and  if  we  don't  become  incorporated 
I  think  our  Association  will  have  a  very  struggling  existence. 

Mr.  Aylsworth — I  supposed  that  the  object  of  the  organization  of 
this  Association  was,  when  the  proper  time  came,  to  get  incorporation, 
and  I  believe  it  would  not  only  be  to  the  interest  of  the  profession  but 
to  the  interest  of  the  province  as  well. 

Mr.  Kirkpatrick — As  far  as  I  am  personally  concerned  I  think  it 
would  be  the  very  best  thing  the  surve3'ors  could  do.  Of  course  I 
don't  know  what  the  Government's  idea  would  be  in  the  matter,  but 
you  all  know  that  the  Government  give  $400  towards  the  expenses  of 
the  Board  of  Examiners  every  year;  that  of  course  they  would  be, freed 
from,  and  that  might  be  something  from  a  Government  point  of  view. 

Mr.  Gibson — I  look  upon  it  as  something  of  an  experiment. 
There  are  no  surveyors  in  the  world  who  have  the  standing  of  the 
Provincial  Land  Surveyors  of  Ontario ;  and  there  are  many  holding 
good  positions  in  the  States  who  got  them  simply  from  the  fact  that 
they  had  a  P.L.S.  certificate  from  Ontario  ;  and  what  would  our 
standing  be  after  having  lost  our  position  as  Government  surveyors  ? 
You  speak  of  medical  men  and  lawyers,  but  you  must  remember  that 
they  are  a  great  body  of  men  with  immense  influence  compared  with 
what  we  have  ;  but  whatever  the  Association  says,  I  say.  If  we  do 
get  incorporation  let  us  not  lose  our  status  as  Government  surveyors. 

Mr.  Kirkpatrick — At  present  we  are  licensed  by  a  Board  of  Exam- 
iners appointed  by  the  Government.  If  the  Association  is  incorpor- 
ated they  will  have  power  to  appoint  their  own  Board  of  Examiners, 
and  we  would  just  simply  be  changing  from  one  board  to  another  I 
quite  agree  with  Mr.  Gibson  in  saying,  make  haste  slowly.  I  don't 
think  it  would  be  possible  to  do  anything  this  session,  but  it  might  be 
possible  to  do  something  next  year.  In  the  interval  let  all  the  sur- 
veyors be  sent  a  copy  of  this  Act,  and  let  all  the  members  of  this 
Association  use  their  influence,  so  that  in  that  way  the  opposition 
would  be  minimized  which  would  come  next  year,  and  I  think  there 
would  be  no  difficulty  it  getting  it  carried  out. 

Mr.  Chipman — As  to  the  point  raised  by  Mr.  Gibson  about  P.L.S., 
I  don't  see  anything  in  the  Act  of  Incorporation  to  prevent  their 
adding  P.L.S.  to  their  names  ;  all  they  have  to  do  is  to  pay  their  fees 
and  practise.  A  man  can  be  a  P.L.S.  and  not  practise  ;  he  is  in  a 
state  of  static  equilibrium,  as  it  were. 

Mr.  Ross — I  don't  think  it  would  be  at  all  creditable  to  hold  back 
in  this  matter.  Incorporation  is  the  order  of  the  day  among  other 
bodies.  In  Manitoba,  where  there  only  a  few  surveyors,  they  are 
incorporated,  and  this  chief  province  of  the  Dominion  should  not 
wait  till  all  the  other  provinces  are  ahead  of  us. 
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REMINISCENCES  OF  A  CANADIAN  LAND  SURVEYOR. 

BY  JOSEPH  KIRK,  STRATFORD. 


When  quite  a  boy,  and  before  coming  to  Canada,  I  was  placed  under 
the  tuition  of  a  gentleman  named  Robert  Crompton,  a  duly  authorized 
land  surveyor  in  Ireland,  resident  in  the  City  of  Londonderry,  for  the 
l^urpose  of  learning  the  art  of  land  surveying.  I  first  commenced  a 
course  of  mathematics,  and  after  a  while  commenced  the  field  prac- 
tice of  surveying  in  different  parts  of  the  country  where  our  services 
were  required  on  different  estates.  Have  done  a  good  deal  of  sur- 
veying on  the  Earl  of  Abercorn's  estate,  in  the  north  of  Ireland. 
Many  a  night  I  have  slept  in  a  hut  on  a  bed  of  rushes  in  the  heather 
mountains  of  old  Ireland. 

Emigrated  to  Canada  in  the  year  1829,  under  the  impression,  I 
suppose,  like  many  others,  that  I  could  at  once  enter  on  the  practice 
of  my  profession,  but  soon  found  that  if  I  wanted  to  practise  land 
surveying  here  I  must  serve  a  term  of  three  years  under  an  authorized 
Provincial  Land  Surveyor,  which  for  different  reasons  I  could  not  at 
that  time  undertake.  Then  obtained  a  position  in  a  mercantile  and 
lumbering  supply  establishment,  owned  by  Messrs.  Bernard  &  Rain- 
ville,  in  the  village  of  By-Town,  then  a  little  French  village  of  two 
or  three  hundred  inhabitants,  now  the  City  of  Ottawa.  The  building 
of  the  Rideau  Canal  was  just  then  commenced  under  the  manage- 
ment of  Col.  By  and  a  corps  of  Royal  Sappers  and  Miners  recently 
sent  out  from  England.  Very  soon  the  inhabitants  of  the  village 
began  to  increase  as  the  work  of  the  canal  went  on,  and  the  village 
became  a  town.  Remamed  in  my  position  until  the  year  1840,  when 
an  opportunity  offered  for  me  to  indenture  myself  to  a  Provincial 
Land  Surveyor  for  Upper  Canada,  named  John  Robertson.  In  the 
course  of  my  practice  under  him  he  obtamed  the  survey  of  several 
lumbering  limits  on  the  Ottawa  River  and  some  of  its  tributaries, 
namely,  the  Madawaska  and  the  Bon-Chere.  Our  first  work  was  on 
the  Ottawa,  much  further  up  the  river  than  any  lumbering  operations 
heretofore,  being  above  the  Roche  k  Capitaine  and  Deux  Rivieres 
where  I  wintered  ;  snow  being  from  two  to  two  and  a  half  feet  deep  in 
the  woods  all  the  winter,  we  travelled  on  snowshoes  and  prosecuted  our 
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work  all  the  winter.  I  might  just  mention  an  incident  that  occurred 
when  going  up  in  the  previous  fall.  I  had  three  bark  canoes,  laden 
with  provisions,  blankets  and  cooking  utensils,  etc.,  and,  as  all  voy- 
ageurs  in  bark  canoes  well  know,  had  to  stop  at  the  foot  of  all  port- 
ages going  up,  and  carry  everything  across  the  portage  to  the  head  of 
the  rapids.  On  this  occasion  the  carrjdng  distance  was  about  a 
quarter  of  a  mile,  and  for  my  part  I  took  up  the  paddles  and  some 
other  light  things  and  proceeded  over  the  portage  About  halfway 
there  was  a  rising  ground,  and  on  Hearing  the  head  there  I  met  a 
large  bear  browsing  on  what  are  called  "  Labrador  berries."  This 
plant  we  often  make  tea  of,  and  very  good,  too.  However,  Mr.  Bear 
lifted  up  his  head  very  leisurely  and  looked  at  me.  I,  being  afraid  to 
retreat,  looked  directl}'  at  him  for  about  three  minutes,  when  he 
turned  round  and  walked  slowly  away,  to  my  great  satisfaction  and 
relief.  My  canoe  men  in  the  meantime  were  busy  arranging  the 
goods  to  carry  them  over  the  portage  on  their  backs. 

I  might  add  another  incident.  I  had  occasion  to  travel  about 
twelve  miles  along  the  York  branch  of  the  Madawaska  River  on  the 
ice,  it  being  in  the  winter,  and  when  nearing  the  head  of  a  rapid  there 
is  a  turn  in  the  river.  I  noticed  at  this  bend  in  the  river,  as  I  thought 
at  the  moment,  about  half  a  dozen  of  Indian  dogs  coming  around  the 
bend  towards  me,  and  expected  to  see  the  Indians  every  moment,  as 
it  is  a  very  common  thing  when  Indians  are  travelling  to  have  their 
dogs  with  them.  After  a  few  minutes  I  thought  it  strange  that  no 
Indians  were  making  an  appearance,  when  immediately  I  heard  a 
noise  behind  me,  and  a  deer  was  coming  full  run  right  in  my  tracks, 
and  after  it  three  or  four  wolves.  The  deer  came  to  within  about 
twenty  feet  of  me,  when  it  made  a  sudden  bound  off  the  river  and 
into  the  woods  (the  river  bemg  only  about  three  rods  wide)  and  the 
wolves  after  it,  accompanied  by  those  I  first  saw.  I  then  saw  through 
the  wolf  arrangement.  Those  which  I  thought  were  Indian  dogs  at 
first  were  wolves,  showing  that  a  pack  of  wolves  starting  a  deer  back 
in  the  woods  they  will  divide  themselves,  and  one-half  will  run  to  the 
adjacent  rapids  on  the  river,  and  the  other  half  will  run  the  dger  to 
the  river,  where  they  are  sure  to  meet  and  the  deer  is  killed  at  once. 
When  a  deer  is  hunted  it  is  sure  to  make  for  the  nearest  rapids. 
I  was  quite  alone  and  had  no  weapon  except  a  small  hand  axe  in  my 
belt,  with  which  I  was  determined,  if  attacked,  to  fight  to  the  last. 
But  all  the  wolves  pursued  the  poor  deer  and  left  me,  I  suppose,  for  a 
more  convenient  time.  Then  I  made  my  way  with  all  speed,  about 
one  mile  more,  to  where  my  men  were  at  work  clearing  out  a  line,  and 
so  escaped  being  killed  by  the  wolves. 

These  incidents,  though  not  coming  exactly  under  the  head  of 
surveying,  show  some  of  the  risks,  dangers  and  difficulties  that  are  to 
be  met  with,  and  so  I  thought  it  proper  to  mention  them.  But  I  have 
diverged  from  my  canoe  trip  so  much  that  I  must  now  return.  Our 
canoe-loading  being  all  carried  to  the  head  of  the  portage,  we  got  the 
canoes  loaded  again  and  proceeded  as  before  to  our  destination,  where 
the  surveying  work  commenced.  The  manner  in  which  the  surveys 
of  lumbering  limits  were  performed  in  those  da)'s  was,  for  the  limit  to 
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commence  at  a  certain  known  point  on  the  river  ;  then  find  the  mag- 
netic course  or  average  bearing  of  the  river  for  some  miles  ;  then  at 
a  right  angle  from  this  course  or  line  run  one  mile  back  from  the  river  ; 
thence,  parallel  with  the  river  line,  three  miles  ;  thence  at  a  right 
angle  with  last  line  to  the  river,  blazing  the  trees  throughout.  Thus 
was  each  limit  defined. 

After  completing  my  instructions  here  I  was  ordered  to  the  Mada- 
waska  and  the  Bon-Cnere  Rivers.  My  first  work  was  on  the  York 
branch  (a  tributary  of  the  Madawaska),  then  to  Round  Lake  on  the 
Bon-Chere,  where  I  made  similar  surveys.  The  parties  who  made 
square  red  pine  timber  first  in  these  regions  were  Peter  Aylen  and 
Messrs.  Wells  &  McCrea.  I  spent  twelve  months  in  these  sections  of 
country,  and  was  not  in  a  house  or  covering  of  any  kind  except  my 
blankets,  and  in  case  of  rain  or  wet  weather  made  a  camp  composed 
of  poles  and  hemlock  brush.  The  above  places  were  far  beyond  any 
settlement  or  inhabitants  at  that  time  (1841)  except  Indians,  and  at 
certain  points  a  Hudson  Bay  fort,  as  it  was  called,  composed  of  a 
small  log  shanty,  about  twelve  feet  square,  and  a  couple  of  French- 
men or  halfbreeds,  with  stuff  to  trade  with  the  Indians  for  furs. 

After  this  I  came  down  to  By-Town  and  the  surrounding  country 
in  the  townships  of  Nepean,  Gloucester,  etc.,  and  had  a  good  deal 
of  practice  in  ordinary  surveying,  running  lines,  etc.,  until  my 
three  years  were  expired.  I  then  proceeded  to  the  seat  of  Govern- 
ment, which  was  then  in  the  City  of  Kingston,  Sir  Charles  Bagot 
being  Lieutenant-Governor.  After  passing  my  examination  as  a  sur- 
veyor successfully,  I  received  my  license  to  practise  on  the  i6th  of 
February,  1843.  Proceeding  to  Stratford,  then  a  very  small  place,  I 
was  soon  employed  by  the  Canada  Company  in  drawing  copies  of  the 
original  plans  of  each  township  in  the  Huron  District  in  duplicate, 
one  copy  for  the  Company's  office  in  London,  England,  and  the  other 
for  their  office  in  Canada,  besides  surveying  several  town  plots,  namely, 
Mitchell  for  the  Canada  Company,  Clinton  for  Isaac  Rattenbury, 
Poole  and  Trowbridge  for  the  Government,  and  more  recently  many 
townships  in  Manitoba  and  the  North-West.  I  have  been  a  member 
of  the  first  Association  of  Provincial  Land  Surveyors,  Civil  Engineers 
and  Architects  of  Ontario  during  its  existence  (see  report  of  meeting 
appended),  and  of  our  own  present  Association  since  its  commence- 
ment six  years  ago,  and  now  believe  I  am  nearly  the  oldest  practising 
Provincial  Land  Surveyor  in  the  Province  of  Ontario. 

The  following  meeting  was  held  on  the  5th  day  of  May,  1873  '•  — 

"  PROVINCIAL  LAND  SURVEYORS'  MEETING. 

"  A  meeting  of  surveyors  from  different  counties  in  Western 
Ontario  was  held  on  the  5th  instant,  at  the  Revere  House,  London, 
when  an  organization  was  effected  under  the  title  of  '  The  Surveyors' 
Association  of  Western  Ontario,'  and  the  following  officers  were 
appointed  : — Mr.  B,  Springer,  of  London,  President  ;  Mr.  Kirk,  of 
Stratford,  Vice-President  ;  Mr.  T.  W.  Dyas,  of  London,  Secretary  ; 
and  Mr.  Wm.  McMillan,  Treasurer. 
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"  They  decided  to  recommend  the  following  scale  of  prices  to  the 
consideration  of  the  Surveyors  of  Ontario : — 

"  Field  and  office  work,  $8  per  day  and  all  expenses. 

"  Astronomical  observations,  $5  each. 

*'  Descriptions,  minimum  price,  $2. 

"  Time  to  be  charged  from  leaving  office  until  return. 

"  A  day  to  be  eight  hours. 

"  Moved  by  Mr.  A  Macdonald,  of  Chatham,  seconded  by  Mr.  J. 
H.  Jones,  of  Sarnia,  and  resolved,  that  the  next  meeting  be  held  in 
London,  on  the  12th  day  of  May,  when  this  tariff  will  be  discussed, 
and  that  all  surveyors  in  Ontario  be  invited  to  become  members  of 
the  Association." 


OBITUARY. 


Since  our  Sixth  Annual  Meeting  a  break  in  the  ranks  of  member- 
ship has  been  caused  by  the  death  of  Mr.  A.  C.  Webb,  D.L.S.  and 
P.L.S.,  who  passed  over  to  the  great  majority  on  the  morning  of  May 
the  29th,  after  an  illness  of  several  months. 

Mr.  Adam  Clark  Webb  was  born  in  the  Township  of  Cramahe^ 
near  Colborne,  on  August  gth,  1840.  His  father,  the  late  Thomas 
Webb,  was  a  native  of  the  County  of  Cavan,  Ireland,  and  emigrated 
to  Canada  in  the  early  part  of  this  century.  A  pioneer  of  the  County 
of  Northumberland,  he  rose  to  a  position  of  influence  and  wealth. 
Mr.  A.  C.  Webb,  the  youngest  of  the  family,  after  completing  a  course 
at  Victoria  College,  Cobourg,  became  articled  to  the  late  Richard 
Brown,  P.L.S.,  and  received  his  commission  as  Provincial  Land 
Surveyor  in  1864.  -^^  then  attended  the  Royal  Military  College  at 
Kingston  for  military  instruction,  and  in  1866  formed  the  first  volun- 
teer company  organized  in  Brighton.  Eminently  fitted  in  all  respects 
for  a  soldier,  he  remained  a  member  of  the  40th  Battalion,  and  rose 
to  the  rank  of  Lieutenant-Colonel,  which  position  he  recently  resigned 
owing  to  the  pressure  of  his  duties  as  a  surveyor.  His  fine  physique, 
thrilling  voice  and  genial  disposition  will  long  be  remembered  in  the 
regiment. 

Mr.  Webb  was  one  of  the  first  surveyors  entrusted  with  profes- 
sional work  in  the  North-West  Territories,  being  in  command  of  the 
surveying  party  whose  operations  were  peremptorily  ended  by  Louis 
Riel  at  the  commencement  of  the  Rebellion  of  i86g.  During  the 
seasons  of  i87i-'72-'78-'79-'8o-'8i-'83-'84-"85  and  '86  he  was  employed 
by  the  Dominion  Government  on  the  more  important  surveys  of  the 
Territories.  A  sunstroke  received  when  at  Medicine  Hat,  N.W.T., 
in  1885  had  a  lasting  effect  on  his  constitution. 

For  many  years  Mr.  W^ebb  was  a  member  of  the  Boards  of  Exam- 
iners for  Provincial  Land  Surveyors  at  Toronto  and  for  Dominion 
Land  Surveyors  at  Ottawa. 

The  Village  of  Brighton,  which  was  the  home  of  Mr.  Webb 
during  the  last  twenty-five  years  of  his  life,  was  almost  entirely  laid 
out  by  him.  Mount  Hope  Cemetery,  in  Brighton,  which  was  sub- 
divided by  him  many  years  ago,  now  contains  his  earthly  remains. 

Mr.  Webb  leaves  a  wife,  two  sons  and  a  daughter  to  mourn  his 
loss.  Prominent  in  matters  political,  municipal,  and  professional,  he 
will  be  missed  by  many. 

Toronto,  June  ioth,  1891. 
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Abrey,  George  Brockitt 35  Adelaide  Street  E.  Toronto. 

Aylsworth,  Wm.  Robert Deseronto. 

Engineer  for  NapAnee,  Tamworth  and  Quebec  Railway. 

Aylsworth,  Charles  Eraser,  Jr Madoc. 

Engineer  iorTps.  of  Sydney,  Thurlow,  Rawdon,  Huntingdon,  Hungerford,  Madoc  and 
Tyendinaga,  also  Villages  of  Madoc  and  Tweed. 

Baird,  Alexander Box  195,  Leamington, 

Engineer  for  Tps.  Romney,  Tilbury  W.,  Colchester  S.,  and  Maiden,  also  Town  of  Leamington. 

Beatty,  David Parry  Sound. 

Berryman,  Edgar,  M.  Can.  Soc.  C.E Sherbrooke,  Que. 

Chief  Engineer  Quebec  Central  Railway. 

*Bolger,  Francis Penetanguishene. 

Bolton,  Jesse  Nunn Albion. 

*Bolton,  Lewis Listowel. 

Engineer  for  Townships  of  Elma,  Grey,  Morris,  Town  of  Listowel  and  Village  of  Drayton. 

Booth,  Charles  Edward  Stuart,  A.  M.  Can.  Soc.  C.E., 

Radford,  Virginia. 

*Bowman,  Clemens  Dersteine West  Montrose. 

*Bowman,  Herbert  Joseph,  Grad.  S.P.  Sc.  (Toronto) ; 

A.M.  Can.  Soc.  C.E Berlin. 

Superintendent  Berlin  Water  Works. 

Browne,  Harry  John 17  Toronto  Street,  Toronto. 

Browne,  Wm.  Albert 17  Toronto  Street,  Toronto. 

■    Burke,  Wm.  Robert IngersoU. 

Butler,  Matthew  Joseph,  M.  Am.  Soc.  C.E.  ; 

M.  Can.  Soc.  C.E.  ;  Asso.  M.  Inst.  C.E Napanee,  Ontario. 

♦Campbell,  Archibald  Wm.,  A.  M.  Can.  Soc.  C.E.. . St.  Thomas. 
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Campbell,  David  Suter Box  253,  Mitchell. 

Engineer  for  five  Townships. 

Casgrain,  Joseph  Philip  Baby,  A.  M.  Can.  Soc.  C.E. . .  Morrisburgh. 
Cavana,  Allan  George Orillia. 

Engineer  for  Townships  of  Rama,  Mara,  Garden  and  Dalton  ;  Land,  Loan  and  Ins.  Agt. 

Cheesman,  Thos Mitchell. 

Chipman,  Willis,  B.A.Sc.  (McGill) ;  M.  Am.  Soc.  C.E. ; 

M.  Can.  Soc.  C.E 103  Bay  Street,  Toronto. 

Branch  Offices  at  Brantford,  Gait,  Barrie  and  Brockville, 

Civil  and  Sanitary  En<;ineer. 

Coad,  Richard Glencoe. 

*Cozens,  Joseph Sault  Ste.  Marie. 

Mem.  Aw.  Soc.  M.E.,  Pres.  Sault  Ste.  Marie  &  Hudson  Bay  Ry. 

Davidson,  Walter  Stanley 16  Warren  Ave.,  Petrolea. 

*Deans,  William  James Oshawa. 

*De  Morest,  Watson Sudburj . 

De  Gurse,  Joseph Windsor. 

Chief  Engineer,  Lake  Erie,  Essex  &  Detroit  River  Railway. 

Dickson,  James Fenelon  Falls. 

Engineer  for  Tp.  of  Fenelon,  Inspector  Crown  Lands  Surveys. 

Doupe,  Joseph,  C.E.  (McGill). .  .  .7  Princess  Street,  Winnipeg,  Man. 
Drewry,  William  Stewart Dept.  of  Interior,  Ottawa. 

Triangula! ion  Survey  of  part  of  Rocky  Mountains,  Topographical  Survey  of  Canada. 

Ellis,  Henry  Disney,  C.E Toronto. 

Assistant  Engineer  in  charge  of  Roadways,  City  Engineer's  Dept. 

Esten,  Henry  Lionel 157  Bay  Street,  Toronto. 

Evans,  John  Dunlop,  M.  Can.  Soc.  C.E. 

Copper  Cliff,  near  Sudbury,  Ontario. 

Chief  Engineer  Central  Ontario  Railway,  General  Manager  Canadian  Copper  Company. 

Fairbairn,  Richard  P 127  Major  Street,  Toronto. 

Public  Works  Dept.,  Ontario. 

Farncomb,  Frederick  William Box  107,  Exeter. 

En:^inter  for  Exeter,  also  Townships  of  Hay  and  Stephen. 

Fawcett,  Thomas,  D.T.S Gravenhurst. 

Dominion  Government  Surveys. 
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Fitton,  Charles  Edward Drawer  31,  Orillia. 

Engineer  Wahnapatae  Mining  Company,  Land  and  Insurance  Agent. 

Flater,  Frederick  William Chatham. 

Foster,  Frederick  Lucas 157  Bay  Street,  Toronto. 

Galbraith,  John,  M.A.;  Assoc.  M.  Inst.  C.E.,  D.T.S Toronto.' 

Professor  of  Civil  Engineering,  School  of  Practical  Science. 

Galbraith,  William Bracebridge. 

Gardiner,  Edward     St.  Catharines. 

Engineer  County  of  Lincoln. 

Gaviller,  Maurice,  C.E.  (McGill) Barrie. 

Gibson,  Peter  Silas,  B.Sc;  C.E.;  M.Sc.(Univ.  of  Mich) . .  Willowdale. 

Hart,  Milner 103  Bay  Street,  Toronto. 

Henderson,  E.  E Henderson,  Maine. 

Jephson,  Richard  Jeremy Calgary,  Alberta,  N  -W.T. 

♦Johnston,  Robert  T 131  Wellington  St.  W.,  Toronto. 

Jones,  Thomas  Harry,  B. A.Sc.  (McGill) Brantford. 

•  City  Engineer. 

Jones,  Charles  Albert 215  Dundas  Street,  London. 

Keefer,  Thos.  Coltrin,  C.M.G. ;  M.  Inst.  C.E.  ;  Pres.  A. 

Soc.  C.E.  ;  Can.  Soc.  C.E Ottawa. 

Kirk,  Joseph Box  373,  Stratford. 

Engineer  for  Townships  ot  Mornington,  South  Easthope,  North  Easthope  and 
Village  ol  Melverton. 

Kirkpatrick,  George  Brownly 8  Coolmine  Road,  Toronto. 

Chief  Clerk  Survey  Branch,  Department  o!  Crown  Lands. 

Klotz,  Otto  Julius,  D.T.S. ;  C.E.  (University  of  Michigan). .  Preston. 

Astronomer  for  Department  of  Interior. 

Laird,  Robert,  Grad.  S.  P.  Sc.  (Toronto.) 

City  Surveyor's  Office,  Toronto. 

Lawe,  Henry Hare  Building,  West  Main  St.,  Norfolk,  Virginia. 

*Lendrum,  Robert  Watt Vankleek  Hill. 

Lewis,  J.  B Brunswick  House,  Ottawa. 

Low,  Nathaniel  E Wiarton. 
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Lunisden,    Hugh    David,    M.  Inst.  C.E. ;     M.   Can.  Soc. 

C.E 7  Homewood  Ave.,  Toronto. 

Engineer  lor  Atlantic  &  North-West  and  International  Railways. 

McAree,  John,  Grad.  S.P.Sc;  D.T.S. .  .  113  Winchester  St.,  Toronto. 
McCuUoch,  Andrew  Lake,  Grad.  S.  P.  Sc,  Toronto Gait. 

Engineer  in  Charge  of  Construction  Gait  Water  Works,  and  Engineer  for  Town  of  Gait, 
Townships  ot  Beverley  and  North  Dumfries. 

McEvoy,  Henry  Robinson St.  Mary's. 

Tourists'  Guide,  North  Bay. 

McFarlen,  George  Walter 11  St.  Vincent  Street,  Toronto. 

*McGrandle,  Hugh Huntsville. 

McKay,  Owen Windsor. 

Assistant  Engineer  L.  E.  E.  &  D.  R.  Ry. 

*McKenna,  John   Joseph Dublin. 

McNabb,  John  Chisholm Chatham. 

Engineer  for  Erie  &  Huron  Ry.  and  Town  of  Chatham. 

Miles,  Charles  Falconer Walkerton. 

Engineer  Minto,  Normanby,  Carrick,  Brant.  Greenock,  Bruce,  Arain  and  Town  of  Wiiigham. 

Moore,  John  McKenzie    Albert  Building,  London. 

Engineer  for  four  Townships. 

Morris,  James  Lewis,  C.E.  (Toronto  University),  A.  M. 

Soc.  C.  E Pembroke. 
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CIRCULAR  No.  3. 


association 

Ontario  -  Land  -  Suryeyors 

Incorporated  by  Act  of  Parliament  55  Vic.  Chap.  34) 

To  the  Members  of  the  Association  of  Ontario  Land  Suneyors : 

As  the  publications  in  the  Daily  Newspapers  may  not  have 
reached  all  our  members,  the  following  facts  are  given  for  general 
information. 

The  first  election  under  the  Act  of  Incorporation  was  held  in 
July  last  and  resulted  as  follows  : — 

President,  E.  Stewart,  Collingwood. 
Vice-President.  M.  J.  Butler,  Napanee, 
Secretary-Treasurer,  A.  J.  VanNostrand,  Toronto. 

Councillors, 

P.  S.  Gibson,  Willowdale       >  t?      *i  t.    ^ 

-,    ^  13       •  r For  three  years  term. 

M.  Caviller,  Barrie  )  -' 

Tno.  McAree,  Toronto  )  -c      ^ 

ir    c-  -  r  or  two  years  term. 

V.  Sankey  ) 

A.  Niven,  Haliburton  i  tt  <. 

^    T,    rr  rj,         ^         r or  one  year  term. 

G.  B.  Kirkpatrick  Toronto     i  ■' 

Auditors, 

Willis  Chipman,  Brockville  and  Jno.  McAree,  Toronto. 


At  the  first  meeting  of  the  Council  of  Management,  held  at  To- 
ronto, on  i8th  of  October.  V.  Sankey  was  elected  Chairman  of  Coun- 
cil and  Board  of  Examiners  for  the  current  year.  The  following 
members  of  the  Board  of  Examiners  were  also  appointed  : 

M,  J.  Butler,  for  three  years  term  (by  Lieut-Gov.  in  Council) 
G.  B.  Kirkpatrick,  for  two  years  term  (by  Lieut-Gov.  in  Council) 
P.  S.  Gibson  and  A.  Niven,   for  three  5'ears  term   (by  Council  of 

Management). 
R.  CoAD  and  M.  Gaviller,   for   two   years    term    (by    Council  of 

Management). 
Prof,  Coleman,  of  the  School  of  Practical  Science,  was  also  ap- 
pointed by  the  Council  to  assist  if  necessary  in  the  subjects  of  miner- 
alogy and  geology  at  the  coming  examination. 

Mr.  McAree,  having  tendered  his  resignation  as  auditor  H.  B, 
Proudfuot,  the  next  in  order  of  votes  for  that  office,  was  declared 
elected  auditor. 

By-laws  are  now  being  drafted  and  will  be  submitted  to  the  As- 
sociation for  ratification  at  its  next  general  annual  meeting. 
Respectfully  submitted, 

A.  J.VanNOSTRAND,  Secretary. 
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PREFACE. 


0  the  Members  of  the  Association  of  Provincial  Land  Surveyors  of 
Ontario  : 

The  Proceedings  of  the  Association  at  its  Seventh  Annual  Meeting 
ire  herewith  presented. 

The  registered  attendance  at  this  meeting  exceeded  that  of  either 
of  the  two  preceding  meetings. 

As  a  result  of  affiliation  with  the  Association  of  Dominion  Land 
Surveyors  two  papers  read  before  that  Association  are  published 
herein. 

Since  the  date  of  the  Seventh  Annual  Meeting  the  Act  of  Incor- 
poration of  the  Ontario  Land  Surveyors  has  become  law  and  our 
standing  assured.     A  copy  of  the  Act  will  be  found  in  this  issue. 

The  hearty  co-operation  of  all  our  members  is  requested,  in  order 
that  the  benefits  of  the  new  status  of  the  Association  may  be  felt  by 
each  member. 

Respectfully  submitted  on  behalf  of  the  Executive  Committee. 

A.  J.  VanNOSTRAND, 

Secretary. 
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STANDING  COMMITTEES. 

Land  Surveying.— M.  Caviller  (Chairman),  H.  J.  Browne,  T.  B. 
Speight,  P.  S.  Gibson,  C.  F.  Miles,  L.  B.  Stewart. 

Drainage.— J.  C.  Macnab  (Chairman),  R.  Coad,  J.  M.  Tiernan,  M. 
Gaviller,  J.  Robertson,  W.  R.  Burke,  Geo.  Ross,^.  A.  Jones, 
L.  Bolton,  A.  G.  Cavana,  B.  J.  Saunders,  C.  F.  Miles. 

Engineering.— G.  B.  Abrey  (Chairman),  C.  F.  Aylsworth,  John 
McAree,  H.  D.  ElHs,  J.  Galbraith,  T.  H.  Jones,  Jas.  Warren, 
H.  J.  Bowman,  H.  K.  Wicksteed. 

Legislation. — J.  Dickson  (Chairman),  O.  J.  Klotz,  A.  Niven,  G.  B. 
Kirkpatrick,  Willis  Chipman,  C.  Unwin,  W.  Ogilvie,  Joseph 
Cozens.  J.  P.  B.  Casgrain,  W.  R.  Aylsworth. 

Entertainment. — F.  L.  Foster  (Chairman),  Chas.  Murphy,  H.  D. 
Ellis,  G.  B.  Abrey,  T.  B.  Speight,  H.  B.  Proudfoot,  W.  A. 
Browne. 

Publication.— H.  L.  Esten  (Chairman),  H.  J.  Browne,  F.  L.  Foster, 
Wilhs  Chipman,  Chas.  Murphy,  John  McAree. 

Instruments.— W.  S.  Drewrey  (Chairman),  Thos.  Fawcett,  F.  L. 
Blake,  W.  A.  Browne,  J.  W.  Tyrrell,  J.  F.  Whitson,  W.  Ogilvie. 


PROGRAMME    OF    THE 

ASSOCIATION  OF  PROVINCIAL  LANO  SORVEYORS  OF  ONTARIO 

AT  ITS  SEVENTH  ANNUAL  MEETING  HELD  IN  TORONTO, 
FEBRUARY  23RD,  24TH  and  25TH,  1892. 


PROGRAMME. 

Tuesday,  February  2yd — Morning,  10  o'clock. 

Meeting  of  Executive  Committee. 
Meeting  of  Standing  Committees. 

Afternoon,  2  o'clock. 

Reading  of  Minutes  of  Previous  Meeting. 

Reading  of  Correspondence. 

Report  of  Secretary-Treasurer. 

Appointment  of  Auditors. 

President's  Address. 

Report  of  Committee  on  Land  Surveying,  with  Question  Drawer. 
A.  Niven,  P.L.S.,  Chairman. 

Report  of  Committee  on  Engineering,  with  Question  Drawer. 
G.  B.  Abrey,  P.L.S.,  C.E.,  Chairman. 

Announcements  by  Conimittee  on  Entertainment.  F.  L.  Foster, 
P.L.S.,  Chairman. 

Evening,  8  o'clock. 

Paper—"  Cement  and  Cement  Mortars."  M.  J.  Butler,  P.L.S., 
C.E.,  Napanee,  Ont. 

Paper — "Does  the  Passing  of  an  Act  of  Parliament  always  do 
Justice  ?  "     A.  Niven,  P.L.S.,  Haliburton. 

Paper — "  Hints  to  a  Surveyor  about  to  Survey  a  Township  for  the 
Ontario  Government."     W.  R.  Burke,  P.L.S.,  Ingersoll,  Ont. 

Paper — "  Exploratory  Surveys."     Wm.  Ogilvie,  P.L.S.,  Ottawa. 

Wednesday,  February  2/^th — Morning,  10  o'clock. 

Discussion — The  Drainage  Act. 

Paper — "Compass  Lines."     John  McAree,  D.T.S.,  Toronto. 
Paper — "  The  Value  of  Old   Records  in   Relation  to   Municipal 
Surveys."     G.  B.  Kirkpatrick,  P.L.S.,  Crown  Lands  Dept.,  Toronto. 
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Afternoon,  2  o'clock. 

Discussion — Incorporation, 

Paper — "  Sewerage  for  Towns  and  Villages.''  H.  J.  Bowman, 
P.L.S.,  C.E.,  Berlin,  Ont. 

Paper — "Georgetown  Water  Works."  James  Warren,  P.L.S., 
C.E.,  Kincardine,  Ont. 

Paper — "  Hamilton  and  Barton  Incline  Railway."  J.  W.  Tyrrell,, 
P.L.S.,  C.E.,  Hamilton,  Ont. 

Paper — "  Are  the  Great  Lakes  Retaining  their  Ancient  Level  ?  " 
J.  G.  Boulton,  R.N. 

Thursday,  February  2^tli — Morning,  10  o'clock. 

Paper — "Exploring  for  Nickel."     C.  E.  Fitton,  P.L.S.,  Orillia. 

Paper — "  Railway  Surveys."  H.  K.  Wicksteed,  P.L.S.,  C.E.,. 
Cobourg,  Ont. 

Paper — "  Rock  Blasting  of  Trenches  for  Water  Works  and  Sew- 
erage Purposes."     A.  L.  McCuUoch,  P.L.S.,  C.E.,  Gait,  Ont. 

Report  of  Committee  on  Drainage.  J.  C.  Macnab,  P.L.S.,  C.E.,. 
Chairman. 

Afternoon,  2  o'clock. 

Report  of  Committee  on  Legislation.  W.  R.  Aylsworth,  P.L.S.,. 
Chairman. 

Report  of  Committee  on  Incorporation.  A.  Niven,  P.L.S.,  Chair- 
man. 

Report  of  Committee  on  Publication.  John  McAree,  D.T.S.,. 
Chairman. 

Report  of  Committee  on  Instruments.  W.  Ogilvie,  P.L.S.,  Chair- 
man. 

Report  of  Committee  on  Entertainment.  F.  L.  Foster,  P.L.S.^ 
Chairman. 

Unfinished  business. 

Election  of  Associate  Members,  Junior  Members,  and  Honorary 
Members. 

Nomination  of  Officers. 

Appointment  of  Scrutineers — Ballot  of  1892. 

New  Business. 

Adjournment. 


Full  discussion  after  each  Paper  and  each  Report. 
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MINUTES  OF  THE  SEVENTH  ANNUAL  MEETING, 

FEBRUARY   23RD,  24TH  and  25TH,  1892. 


The  Association  met  at  2  p.m.  on  February  23rd,  in  the  Library 
of  the  Canadian  Institute,  58  Richmond  Street  East,  Toronto. 

The  President,  VilHers  Sankey,  Esq.,  in  the  Chair. 

Moved  by  A.  J.  VanNostrand,  seconded  by  A.  Niven,  That  the 
minutes  of  last  meeting,  as  printed  in  the  Proceedings,  be  confirmed 
as  read.     Carried. 

The  Secretary  read  a  letter  from  Professor  Galbraith,  in  reference 
to  the  admission  of  Provincial  Land  Surveyors  to  the  School  of  Prac- 
tical Science. 

Mr.  VanNostrand,  the  Secretary-Treasurer,  then  read  his  Annual- 
Report. 

Moved  by  M.  Caviller,  seconded  by  H.  D.  Ellis,  That  the  Report 
of  the  Secretary-Treasurer  be  received  and  adopted,  and  that  the 
Financial  Statement  be  referred  to  the  Auditors  for  their  report. 
Carried. 

Moved  by  M.  J.  Butler,  seconded  by  Mr.  Favvcett,  That  Messrs 
Campbell  and  Caviller  be  the  Auditors  for  the  current  year.     Carried, 

The  President  then  read  his  Annual  Address. 

Moved  by  A.  Niven,  seconded  by  C.  F.  Aylsworth,  That  the  thanks 
of  the  Association  be  given  to  the  President  for  his  address  and  the 
many  practical  suggestions  contained  therein.     Carried, 

The  report  of  the  Committee  on  Land  Surveying  was  presented 
by  the  Chairman  of  the  Committee,  Mr.  Niven.     After  discussion,  on 
motion  of  Mr.  Niven,  seconded   by  Mr.  Aylsworth,   the  report  was 
received  and  adopted. 
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Mr.  Burke  read  a  paper  prepared  by  him,  entitled  "  Hints  to  a 
Surveyor  about  to  Survey  a  Township  for  the  Ontario  Government." 

Moved  by  A.  Niven,  seconded  by  T.  H.  Jones,  That  the  paper 
read  by  Mr.  Burke  be  received,  and  that  he  be  tendered  the  thanks  of 
the  Association.     Carried. 

The  matter  of  Incorporation  was  then  taken  up  and  discussed, 
after  which  Mr.  Foster  announced  that  on  account  of  the  meeting  at 
the  School  of  Practical  Science,  on  the  following  evening,  the  Com- 
mittee concluded  to  dispense  with  the  customary  Annual  Dinner. 

The  meeting  adjourned  at  5.15. 


Evening  Session,  8  p.m. 

The  President  in  the  Chair. 

Mr.  Niven  read  his  paper  on  "  Does  the  Passing  of  an  Act  of  Par- 
liament Always  do  Justice  .''  " 

Moved  by  T.  H.  Jones,  seconded  by  T.  B.  Speight,  That  the  paper 
of  Mr.  Niven  be  accepted,  and  that  the  thanks  of  the  meeting  be 
tendered  him.     Carried. 

Mr.  Alan  Macdougal,  on  behalf  of  the  Canadian  Institute,  gave  a 
short  address,  welcoming  the  members  of  the  Association,  to  which 
the  President,  on  behalf  of  the  Association  of  Provincial  Land  Sur- 
veyors of  Ontario,  replied. 

Mr.  M.  J.  Butler  then  addressed  the  meeting  on  the  subject  of 
"  Cements  and  Cement  Mortars."  A  full  discussion  followed.  On 
motion  of  Willis  Chipman,  seconded  by  A.  Niven,  a  vote  of  thanks 
was  tendered  Mr.  Butler  for  his  address. 

The  paper  read  by  Mr.  Gaviller  at  the  last  Annual  Meeting,  on 
*  Descriptions,"  was  then  discussed  till  the  adjournment,  at  10  p.m. 


WEDNESDAY  MORNING  SESSION,  10  a.m. 

The  President  in  the  Chair. 

The  Secretary  read  a  letter  from  Mr.  J.  B.  Rankin,  Chairman  of 
the  Ontario  Drainage  Commission,  in  reference  to  the  appointment  by 
the  Association  of  the  members  to  meet  the  Commission  re  changes 
in  Drainage  Act.  Also  a  letter  from  Mr.  W.  G.  McGeorge,  regretting 
his  inability  to  attend  the  meeting. 

Mr.  McAree  then  read  a  paper,  prepared  by  him,  on  "Compass 
Lines,"  after  which,  on  motion  of  Mr.  Stewart,  seconded  by  Mr. 
Niven,  the  thanks  of  the  Association  were  tendered  Mr.  McAree  for 
his  paper. 


MINUTES.  II 

Mr.  George  B.  Kirkpatrick  read  his  paper  on  "  The  Value  of  Old 
Records  in  Relation  to  Municipal  Surveys."  After  discussion  a  vote 
of  thanks  was  tendered  Mr.  Kirkpatrick. 

Owing  to  the  absence  of  Mr.  C.  E.  Fitton,  of  Orillia,  the  paper 
prepared  by  him  on  "  Exploring  for  Nickel "  was  read  by  the 
Secretary. 

Moved  by  E.  Stewart,  seconded  by  P.  S.  Gibson,  That  a  vote 
of  thanks  be  tendered  Mr,  Fitton  for  his  paper  on  "  Exploring  for 
Nickel."     Carried. 

Afternoon  Session. 

The  Vice-President,  Mr.  E.  Stewart,  in  the  Chair. 

Mr.  Niven  read  the  report  of  the  Committee  on  Incorporation, 
which,  on  motion,  was  adopted.  The  discussion  on  Incorporation 
was  continued  for  some  time,  when  it  was  moved  by  M.  J.  Butler, 
seconded  by  Willis  Chipman,  That  the  following  be  a  committee  of 
this  Association  to  wait  upon  the  Attorney-General  and  Commissioner 
of  Crown  Lands  re  Incorporation,  and  to  use  every  endeavour  to 
secure  the  passage  of  the  Bill,  No.  63,  now  before  the  Legislature, 
and  to  accept  the  Bill,  provided  the  clauses  retaining  the  manage- 
ment of  the  Association  be  not  expunged  :  E.  Stewart,  P.  S.  Gibson, 
V.  Sankey,  A.  J.  VanNostrand,  W.  Chipman,  C.  Unwin,  H.  J.  Browne, 
G.  B.  Kirkpatrick,  A.  Niven,  O.  J.  Klotz  ;  three  to  form  a  quorum. 
Carried. 

Mr.  H.  J.  Bowman  then  read  his  paper  on  "  Sewerage  for  Towns 
and  Villages,"  and  also  exhibited  some  specimens  of  sewer  pipe. 
After  discussion  a  vote  of  thanks  was  tendered  Mr.  Bowman  for  his 
paper. 

Mr.  J,  W.  Tyrrell  next  read  his  paper  on  "  Hamilton  and  Barton 
Incline  Railway,"  showing  plans  of  the  structure,  for  which  the  thanks 
of  the  Association  were  tendered  him. 

The  meeting  adjourned  at  5.45. 


THURSDAY  MORNING  SESSION,  10  a.m. 

'  The  President  in  the  Chair. 
Moved  by  C.  F.  Aylsworth,  seconded  by  A.  Niven,  That  owing  to 
the  fact  that  Mr.  D.  S.  Campbell,  one  of  the  Auditors  appointed,  is 
unable  through  illness  to  attend  to  the  business  of  accounts,  Mr, 
H,  D.  Ellis  be  appointed  to  act  as  Auditor  with  Mr,  M,  Gaviller. 
Carried. 

Mr.  James  Warren's  paper  on  "Georgetown  Waterworks"  was 
read  by  the  Secretary,  owing  to  the  inability  of  Mr.  Warren  to  be 
present. 

Moved  by  Geo,  Ross,  seconded  by  A,  L,  McCulloch,  That  a  vote 
of  thanks  be  tendered  to  Mr,  Warren  for  the  paper  on  "  Georgetown 
Waterworks"     Carried. 
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Mr.  A.  L.  McCuUoch  followed  with  a  paper  on  "  Rock  Blasting  of 
Trenches  for  Waterworks  and  Sewerage  Purposes." 

Moved  by  Mr.  Abrey,  seconded  by  Mr.  McAree,  That  a  vote  of 
thanks  be  given  to  Mr.  McCuDoch  for  his  interesting  paper.    Carried. 

The  report  of  the  Drainage  Committee  was  read  by  the  Secretary. 

The  President  then  read  the  letter  of  Mr.  Rankin,  which  had  been 
previously  read,  and  advised  that  some  action  be  taken  on  it.  After 
discussion  it  was  moved  by  Mr.  Niven,  seconded  by  P.  S.  Gibson, 
That,  complying  with  requests  m  correspondence  from  the  Ontario 
Drainage  Commission,  the  following  be  appointed  a  committee  of  this 
Association  (with  power  to  add  to  their  numbers)  to  discuss  the 
various  Drainage  Acts,  and  represent  this  Association  before  the 
Ontario  Drainage  Commission  :  J.  C.  Macnabb  (Chairman),  R.  Coad, 
J.  Tiernan,  M.  Caviller,  J.  Robertson,  W.  R.  Burke,  G.  Ross,  C.  A. 
Jones,  and  Lewis  Bolton.     Carried. 

Moved  by  P.  S.  Gibson,  seconded  by  Jno.  McAree,  That  Mr. 
Wicksteed's  paper  on  "  Railway  Surveys  "  be  considered  as  rfead,  and 
that  the  thanks  of  the  Association  be  given  to  the  author.     Carried. 

The  Drainage  Act  was  then  taken  up  and  discussed  at  length. 

Afternoon  Session. 

The  President  in  the  Chair. 

The  report  of  the  Auditors  was  read  by  the  President. 

Moved  by  Mr.  Gibson,  seconded  by  Mr.  Aylsworth,  That  the 
Financial  Statement  of  the  Treasurer  be  adopted.     Carried. 

The  President  announced  that  the  Committee  on  Legislation  have 
no  report  to  make  at  the  present  time. 

Mr.  McAree,  Chairman  ot  the  Committee  on  Publication,  read  the 
report  of  said  Committee.     Moved  by  Mr.  Niven,  seconded  by  Mr.. 
Speight,  That  the  report  be  received  and  adopted.     Carried. 

The  President,  speaking  for  Mr.  Ogilvie,  Chairman  of  the  Com- 
mittee on  Instruments,  stated  that  nothing  had  come  before  them  in 
the  way  of  improvements  on  instruments  or  anything  worthy  of  report 
to  this  Association  during  the  past  year. 

The  report  of  the  Committee  on  Engineering  was  read  by  the 
Chairman  of  the  Committee,  Mr.  Abrey,  and  on  motion  of  J.  McAree, 
seconded  by  M.  J.  Butler,  was  received  and  adopted. 

The  Secretary  intimated  that,  owing  to  some  unaccountable  delay, 
Mr.  Rogers'  paper  on  "  Storage  of  Water  on  the  Trent  System  "  had 
not  yet  arrived.  It  was  moved  by  Mr.  Niven,  seconded  by  Mr.  Abrey, 
that  it  be  received  and  printed  with  the  Proceedings.     Carried. 

The  application  of  Mr.  W.  I.  Mackenzie,  Jr.,  for  admittance  as 
junior  member  of  the  Association  of  Provincial  Land  Surveyors  of 
Ontario,  was  received  and  Mr.  Mackenzie  admitted  as  a  member, 
being  recommended  by  T.  B.  Speight  and  P.  S.  Gibson. 

Moved  by  Willis  Chipman,  seconded  by  A.  Niven,  That  the 
reports  not  now  presented  by  the  Chairmen  of  the  Committees  on 
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Entertainment,  Instruments,  and  Legislation  be  printed  in  the  Pro- 
ceedings when  received.     Carried. 

Moved  by  E.  Stewart,  seconded  by  A.  Niven,  That  we,  the  mem- 
bers of  this  Association  here  assembled,  desire  to  place  on  record  our 
feelings  of  regret  at  the  removal  by  death  of  two  distinguished  mem- 
bers of  our  profession,  viz.:  Lieut. -Col.  A.  C.  Webb,  P.L.S.,  of 
Brighton,  and  Mr.  F.  F.  Passmore,  P. L.S.,  of  Toronto,  both  of  whom 
were  members  of  the  Board  of  Examiners  of  Provincial  Land  Sur- 
veyors for  this  Province,  and  were  universally  respected  and  esteemed 
as  honoured  members  of  our  profession.  We  feel  that  their  departure 
has  left  a  blank  in  our  ranks  which  it  will  be  very  difficult  to  fill,  and 
we  desire  to  convey  to  the  members  of  their  respective  families  this 
expression  of  the  esteem  in  which  we  hold  their  memories.     Carried. 

Moved  by  G.  B.  Abrey,  seconded  by  M.  J.  Butler,  That  the  usual 
salary  be  paid  to  the  Secretary-Treasurer.     Carried. 

Moved  by  T.  B.  Speight,  seconded  by  F.  Purvis,  That  any  omis- 
sions or  clerical  errors  in  the  record  of  Proceedings  of  this  meeting, 
now  in  the  hands  of  the  Stenographer  and  the  Secretary,  be  corrected 
by  the  Committee  on  Publication  before  being  printed.     Carried. 

The  nomination  of  officers  for  the  ensuing  year  was  then  pro- 
ceeded with. 

Moved  by  Mr.  Butler,  seconded  by  Mr.  Gibson,  That  Mr.  E. 
Stewart  be  President  for  the  ensuing  year.     Carried. 

Moved  by  Willis  Chipman,  seconded  by  A.  Niven,  That  Mr.  M.  J. 
Butler  be  Vice-President  for  the  ensuing  year.     Carried. 

Moved  by  T.  H.  Jones,  seconded  by  W.  R.  Burke,  That  Mr.  A.  J. 
VanNostrand  be  re-elected  as  Secretary-Treasurer  of  this  Society  for 
the  coming  year.     Carried. 

The  following  gentlemen  were  then  nominated  as  Councillors  : — 
Messrs.  G.  B.  Abrey,  T.  H.  Jones,  P.  S.  Gibson,  M.  Gaviller,  T.  B. 
Speight,  O.  J.  Klotz,  C.  F.  Aylsworth,  H.  J.  Bowman,  A.  M.  Bowman, 
J.  L.  Morris,  Jas.  Robertson,  Jno.  McAree. 

Moved  by  M.  J.  Butler,  seconded  by  P.  S.  Gibson,  That  Messrs. 
F.  L.  Foster  and  H.  J.  Browne  be  Scrutineers  for  the  ensuing  year. 
Carried. 

Moved  by  \\illis  Chipman,  seconded  by  M.  J.  Butler,  That  the 
Secretary  send  to  every  member  of  the  profession  a  copy  of  Bill  No. 
63,  now  before  the  Legislature,  asking  for  his  hearty  co-operation  to 
assist  by  every  means  in  his  power  to  carry  the  said  Bill  in  its  present 
form.     Carried. 

Mr.  Gibson  moved,  seconded  by  Mr.  McAree,  That  the  President 
do  now  leave  the  chair,  and  that  Mr.  Stewart  take  it. 

Mr.  Gibson,  in  moving  a  vote  of  thanks  to  the  retiring  President, 
said  :  "  I  consider  our  retiring  President  has  filled  the  position  with 
credit  to  himself  and  honour  to  the  Association.  I  need  not  say  any 
thing  more  now,  and  I  have  much  pleasure  in  moving  a  vote  of  thanks 
to  him  for  the  able  manner  in  which  he  has  conducted  the  affairs  of 
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the   Association   during  the  past  year."      Mr.   Niven   seconded    the 

motion,  and  it  was  carried  unanimously. 

Mr.  Sankey,  the  retiring  President,  rephed.     (See  page  46.) 
Moved  by  Mr.  Butler,  seconded  by  Mr.  Gibson,  That  the  meeting 

do  now  adjourn.     Carried. 

The  meeting  was  then  declared  closed.     4.45  p.m. 


MEMBERS  IN  ATTENDANCE  AT  SEVENTH  ANNUAL 

MEETING. 


Abrey,  G.  B. 
Aylsworth,  C.  F.,  Jr. 
Bolton,  L. 
Bowman,  A.  M. 
Bowman,  H.  J. 
Browne,  II.  J. 
Browne,  W.  A. 
Burke,  W.  R. 
Butler,  M.  J. 
Campbell,  D.  S. 
Chipman,  W. 
De  Morest.  W. 
EUis,  H.  D. 
Esten,  H.  L. 
Fawcett,  T. 
Foster,  F.  L. 


Gaviller,  M. 
Gibson,  P.  S. 
Johnston,  R.  T. 
Jones,  T.  H. 
Jones,  C.  A. 
Kirkpatrick,  G,  B. 
Mackenzie,  W.  I.,  Jr. 
McAree,  J. 
McCulloch,  A.  L. 
McDowell,  R. 
McEvoy,  H.  R. 
McMullen,  W.  E. 
McNabb,  J.  C. 
Murphy,  C.  J. 
Niven,  A. 
Ogilvie,  W. 


Paterson,  J.  A. 
Purvis,  F. 
Rainboth,  E.  J. 
Roberts,  V.  M. 
Robertson,  J. 
Ross,  G. 
Sankey,  V. 
Smith,  H. 
Speight,  T.  B. 
Stewart,  E. 
Stewart,  L.  B. 
Tyrrell,  J.  W. 
Unwin,  C. 
VanNostrand.  A.  J. 
Walker,  A.  P. 
Whitson,  J.  F.— 48. 


RESULT  OF  ELECTIONS. 

President E.  Stewart    (by  acclamation). 

Vice-President M.J.  Butler (by  acclamation). 

Secretary -Treasurer  ....  A.  J.  VanNostrand (by  acclamation). 

Councillors — J.  McAree,  M.  Gaviller,  P.  S.  Gibson. 

I  hereby  declare  the  abovenamed  Councillors  elected. 

A.  J.  VanNostrand, 

Secretary-TreasJircr . 
Certified  correct. 

(Signed)     F.  L.  Foster, 
A.  J.  Browne, 

Scrutineers  of  Ballots. 


REPOUTS   OF   OFFICERS. 

REPORT   OF   SECRETARY-TREASURER. 


Mr.  President, — The  following  report  is  herewith  submitted  as 
the  business  of  the  Association  from  loth  March,  1891,  to  22nd 
February,  1892  : — 

The  number  of  paid-up  members  on  the  list  for  the  current  year 
now  stands  at  107,  being  ten  members  more  than  at  the  annual  meet- 
ing of  last  year.  In  addition  to  this  number  there  are  nine  members 
in  arrear  for  less  than  the  twelve  months  specified  in  the  Constitution 
as  the  limit  allowed. 

Death  has  claimed  another  member  in  the  person  of  Mr.  A.  C. 
Webb,  a  prominent  member  of  the  Board  of  Examiners,  and  an  active 
member  of  this  Association  since  its  inception.  As  his  death  occurred 
before  the  publication  of  the  "  Proceedings  of  the  Sixth  Annual 
Meeting,"  notice  thereof  was  appended  to  the  "  Proceedings." 

It  is  with  regret  that  I  have  to  announce  that  illness  causes  the 
absence  of  several  of  our  active  brethren  from  this  meeting.  Among 
this  number  is  our  venerable  friend  Mr.  Kirk,  of  Stratford,  who  has 
been  obliged  through  ill  health  to  abandon  active  practice. 

Owing  to  the  distances  separating  the  various  members  of  the 
Executive  and  Standing  Committees,  meetings  in  some  cases  have 
not  been  practicable,  and  it  has  been  found  necessary  to  transact  a 
considerable  amount  of  the  business  by  mail,  but  this  has  been  done 
in  a  satisfactory  manner. 

The  following  circulars  have  been  issued  to  all  the  members  by 
direction  of  the  Executive  Committee  during  the  past  year  : — 

No.  35 — Ballot  for  Officers,  1891-92. 

No.  36 — Explanation  respecting  Ballot. 

No.  37 — Requesting  Papers  for  Seventh  Annual  Meeting. 

No.  38 — Programme  for  Seventh  Annual  Meeting. 

The  exchanges  with  the  various  sister  societies  have  been  the 
same  as  last  year,  with  the  exception  of  the  Arkansas  Society  of 
Engineers,  Architects  and  Surveyors,  which  did  not  this  year  publish 
a  report  A  careful  perusal  of  the  exchange  reports  received  will 
well  repay  the  reader.  It  is  unfortunate  that  a  modification  of  rail- 
way rules  in  respect  to  reduced  rates  for  conventions  has  placed  those 
benefits  beyond  the  reach  of  the  members  of  our  Association. 

Much  work  has  been  done  in  the  matter  of  incorporation,  but  this 
will  be  spoken  of  in  the  report  of  the  Committee  on  Incorporation  at 
another  portion  of  this  meeting. 

The  Secretary  takes  this  opportunity  to  thank  the  members  of  the 
various  Standing  Committees  for  the  able  assistance  rendered  him  in 
the  matters  relating  to  their  several  departments 

Accompanying  this  report  is  a  statement  of  the  financial  transac- 
tions of  the  Association  from  loth  March,  1891,  to  22nd  February, 
1892. 

All  of  which  IS  respectfully  submitted. 

A.  J.  VanNostrand. 

Secretn  ry  -  Treasurer. 


1 6  ASSOCIATION   OF   PROVINCIAL   LAND  SURVEYORS. 

STATEMENT  OF  RECEIPTS  AND  EXPENDITURES  OF  THE  ASSO- 
CIATION OF  PROVINCIAL  LAND  SURVEYORS  OF  ONTARIO 
FROM    MARCH    ioth,  1891,  TO   FEBRUARY   22ND,  1892. 


1S9I.  RECEIPTS. 

To  Balance  on  hand  loth  March,  1891 $89  40 

"  Fees,  I  Active  Member  for  1890  at  ^3 $3  00 

"     "      98  Active  Members  for  1891  at  $3 294  00 

"     "        I  Active  Member  for  1892  at  S3 3  00 

300  00 

"  Advertisements  for  1890 ^6  00 

"  Advertisements  for  1892 27  00 

33  00 

"  Proceedings  sold 4  50 

Total $426  90 

189I.  EXPENDITURES. 

By  Postage §27  00 

' '   Telegrams 50 

"    Stationery  and  Printing  Circulars 6  50 

"    Printing  Proceedings  and  Engraving  for  same 160  35 

"    Express,  Freight,  Cartage  and  Packing  in  Exchanges. ..  10  43 

"    Duties  paid 2  25 

"    Customs,  Brokerage  and  Bank  Exchange 75 

"    Rental  of  Rooms  for  Sixth  Annual  Meeting 12  00 

"    Amount  granted  R.  Currie  for  Compass 10  00 

"    Amount  granted  Stenographer  for  Sixth  Annual  Meeting  35  00 

"   Amount  granted  Secretary-Treasurer  for  1890-91 40  00 

"   4  Copies  of  Quebec  Act  of  Incorporation i  00 

"    Typewriting  re  Incorporation  Act      590 

"    Balance 115  22 

Total $426  90 


1892.  RECEIPTS. 

To  Balance  from  1890 $11522 

"  Fees,  I  Active  Member  for  1890  at  :g3  $3  00 

t  Active  Members  for  1891  at  I3    18  00 

"      "      3  Active  Members  for  1892  at  $3 g  00 

30  00 

"  Advertisements  for  1891 33  50 

Total . .    $178  72 

1892.  EXPENDITURES. 

By  Postage $4  75 

"    Balance 173  97 

Totni $178  72 


A.  J.  VanNostrand, 

Secretary-Treasurer. 
Toronto,  22nd  February,  1892. 
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REPORT  OF  THE  AUDITORS. 


We  hereby  certify  that  we  have  examined  the  above  accounts  of 
Receipts  and  Expenditures,  together  with  the  vouchers  therefor,  and 
find  them  correct  in  all  particulars. 

M.  Gaviller, 
H.  D.  Ellis, 

February,  25th  1892.  Auditors. 


Received  and  adopted. 


ViLLIERS    SaNKEY, 

President. 


REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 


Mr.  President, — The  Committee  on  Land  Surveying  beg  to 
report  as  follows  : — 

1.  Several  questions  of  survey  have  been  submitted  to  your  Com- 
mittee, which  questions  and  the  answers  of  the  Committee  are  hereto 
annexed. 

2.  As  the  Surveyors'  Incorporation  Act  is  now  before  the  Legisla- 
ture, your  Committee  do  not  deem  it  advisable  to  make  any  suggestions 
as  to  alterations  in  the  Survey  Act  at  the  present  time. 


Respectfully  submitted. 
February  23rd,  1892. 


A.   Niven, 

Chairman. 


Question  Drawer. 

Question  /.—A  sold  to  B,  January,  1884,  40  acres  of  land,  described 
as  the  easterly  part  of  the  westerly  half  of  Lot  No.  273,  and  in  1885 
he  sold  to  C  67  acres,  described  as  the  westerly  part  of  the  westerly 
half  of  Lot  273.     Now  B  built  a  fence  the  whole  depth  of  the  lot,  and 
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according  to  measurements  he  possesses  43^  acres,  while  C  has  prac- 
tically 67  acres  (66yVp  acres).  Can  C  compel  B  to  move  his  fence  so 
as  to  give  C  the  whole  or  his  just  proportion  of  the  surplus  ? 
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Answer. — Divide  lot  into  east  and  west  halves  ;  then  lay  off  40 
acres  on  easterly  side  of  westerly  half  of  lot ;  then  lay  off  the  westerly 
67  acres  of  the  westerly  half  of  lot.  The  remaining  3^  acres  is  not 
conveyed  by  either  of  the  descriptions. 
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Question  2. — An  owner,  A.  B.,  registers  a  plan,  No.  504,  showing  a 
foot  reserve  on  the  west  end  of  James  Street,  thus  : 
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A  month  later  he  registers  a  new  plan,  No.  506,  without  any  reserve, 
thus  : 
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Is  the  foot  reserved  removed  by  the  filing  of  the  second  plan  ? 
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Question  j. — In  the  re-survey  of  lots  in  double-front  concessions, 
shall  the  division-lines  between  lots  be  run  to  the  centre  of  the  con- 
cession, as  per  section  56,  Survey  Act,  irrespective  of  the  frontage  of 

the  half  lots,  or  does  section 
43  apply,  giving  to  each  pa- 
tented half  lot  exactly  half 
the  area  of  the  whole  lot  ? 

Answer. — Section  56  gov- 
erns. 

DISCUSSION. 

Question  i. 

Mr.  J.  A.  Paterson—  It 
was  no  doubt  the  intention 
to  convey  the  whole  of  it 
to  these  two  men  ;  it  is  de- 
scribed as  the  west  half, 
generally  speaking. 

The  President — I  think  in 
a  case  of  that  kind,  if  there 
was  a  special  description  as 
to  the  40  acres,  and  that  in 
each  case  there  were  metes 
and  bounds  following  the 
statement  that  it  was  the 
easterly  40  acres  and  the 
westerly  67  acres,  metes  and 
bounds  in  which  the  bound- 
aries would  show  that  the 
owner  did  intend  to  convey 
it  all,  then  I  think  there 
might  be  some  force  in  the 
question  as  to  whether  the 
surplus  should  be  propor- 
tionately divided.  It  is  a 
question  as  to  whether  an  ac- 
curate description  by  metes 
and  bounds  after  a  general 
statement  in  a  deed  has  not 
some  effect. 

Mr.  Niven — I  think  if  those  are  the  only  descriptions  given  that 
they  are  bad. 

The  President — If  the  two  do  not  agree  I  think  the  metes  and 
bounds  play  a  considerable  part  in  the  final  decision. 

Mr.  Caviller — You  mean  to  say  when  metes  and  bounds  are  given? 

The  President — Oh  yes.  It  is  to  be  presumed  the  information 
sent  was  all  the  surveyor  had  when  he  sent  the  question. 
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Question  2. 

Mr.  Foster — It  seems  to  ine  he  entirely  does  away  with  that  reser- 
vation when  he  registers  the  new  plan. 

Mr.  Niven — It  is  a  question  of  law,  I  presume. 

The  President — The  question  is,  what  does  one  foot  reserved  mean 
when  it  is  put  on  the  plan  ;  is  it  part  of  the  plan  at  all  ? 

Mr.  Jones — I  don't  consider  it  is ;  I  think  it  still  belongs  to  the 
man  that  owns  the  land. 

Mr.  Gaviller — Supposing  James  street  only  extended  halfway 
through,  surely  you  are  not  -going  to  say  that  that  first  plan  governs. 

The  President — In  the  absence  of  any  special  information  on  the 
plans,  I  believe  James  street  is  first  dedicated  by  plan  504  as  far  as 
the  foot  reserved,  and  the  second  plan  dedicates  the  one  foot  as  well 
in  addition  to  that,  so  that  when  the  second  plan  is  registered  the 
original  owner  owns  nothing  in  connection  with  James  street  at  all, 
and  he  cannot  now  raise  a  claim. 

Mr.  Niven — In  other  words,  the  filing  of  the  plan  506  did  away 
with  the  plan  504.     That  is  the  decision  of  the  committee. 

Mr.  Stewart — It  is  quite  likely  it  was  a  mistake. 

The  President — Then  the  poor  surveyor  would  come  in  for  the 
blame. 

Mr.  Aylsworth — No,  I  think  not.  I  think  when  the  owner  signs 
a  plan  he  relieves  the  surveyor  of  any  responsibility.  • 

Mr.  DeMorest  submitted  a  question  to  the  meeting  (with  diagram 
on  blackboard)  in  relation  to  the  present  system  of  subdividing  lots 
in  Nipissing.  He  was  asked  to  lay  out  the  south  half  of  the  north 
half  of  the  east  half  of  lot  11.  AB  has  not  been  finished,  and  the 
production  comes  i  chain  and  40  links  from  where  the  post  is  planted  ; 
B  is  an  original  post,  and  A  and  C  also. 

Mr.  Kirkpatrick — How  can  A  be  a  governing  post  in  the  rear  of  a 
single  front  concession  ?  B  is  the  front,  and  that  post  at  A  has  no 
reference  to  it. 

Mr.  Butler — A  surveyor  on  the  ground  might  run  a  line  from  A, 
although  the  line  started  from  B 

Mr.  DeMorest — It  is  an  original  line. 

Mr.  Aylsworth — Was  it  authorized  in  the  original  instructions  ? 

Mr.  DeMorest — The  plan  has  been  filed. 

Mr.  Stewart — The  question  is  how  you  are  to  connect  B  with  the 
hne  AB. 

Mr.  DeMorest — The  first  thing  I  thought  of  doing  was  to  divide 
the  lot  into  east  and  west  halves. 

Mr.  Stewart — You  will  have  to  connect  A  with  B  some  way.  AB 
is  a  governing  line. 

Mr.  Butler — Take  one-eighth  of  the  whole  area. 
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Mr.  Jones — Did  you  connect  A  and  B  to  find  the  area  ? 

Mr.  DeMorest — Yes  ;  I  joined  B  to  the  end  of  the  Hne,  and  cal- 
culated. 

Question  j. 

Mr.  Niven — The  gentleman  who  submitted  this  question  stated 
that  he  had  passed  his  examination  before  the  Board  recently,  and 
that  there  was  a  divergence  of  opmion  between  the  members  of  the 
Board  themselves  as  to  that  question.  For  that  reason  he  thought  it 
would  be  of  interest  to  submit  it  to  this  meeting. 

Mr.  Aylsworth — Supposing  there  was  a  jog  of  about  forty  rods  at 
the  south  side-line,  then  how  would  you  do  it  ? 

Mr.  Niven — I  suppose  it  would  be  as  good  a  way  as  any  to  take 
half  the  distance  through  here  and  also  there.  You  mean  that  BF 
and  BFE  would  not  be  in  the  same  straight  line  ? 

Mr.  Aylsworth — Yes.     I  had  a  case  like  that. 

The  President — Does  not  BF  govern  first  ? 

Mr.  Niven — In  discussing  that  this  morning,  I  think  Mr.  Caviller, 
one  of  the  Committee,  said  something  about  cutting  off  the  north-east 
quarter  of  the  lot.  It  might  be  profitable  to  the  Association  to  discuss 
how  that  would  be  done,  whether  it  ishalf  of  the  north  half  of  the  lot, 
or  is  it  one-quarter  of  the  whole  lot. 

Mr.  Butler — Suppose  one  man  owns  the  whole  lot,  and  he  sells 
the  north-west  quarter  of  the  whole  lot  ? 

The  President — How  would  you  divide  the  lot  into  east  and  west 
halves  first  ? 

Mr.  Niven — By  an  equal  division  of  the  distance  along  the  two 
sides  and  drawing  this  line. 

The  President — That  is,  the  north  and  south  half ;  how  about  the 
east  and  west  ?  The  reason  I  ask  is,  I  think  there  is  a  decision — I 
don't  know  the  case — but  1  think  it  is  held  that  lands  referred  to  in 
that  way  shall  be  divided  by  the  divisions  of  the  half  lots  ;  that  is,  a 
line  dividing  the  north  from  the  south  half  would  form  the  southerly 
boundaries  of  the  two  north  quarters,  and  the  line  dividing  the  east 
from  the  west  would  define  the  other  boundaries,  and  that  area  has 
practically  little  or  nothing  to  say  -to  the  result  of  the  work. 

Mr.  Niven — That  is  my  idea.  If  I  were  called  upon  to  survey  out 
the  north-east  quarter  of  that  lot  I  would  give  it  half  the  north  half 
of  the  lot  by  a  line  parallel  with  the  side.  That  would  be  fixed  by 
measurement.  The  north  half  of  that  lot  is  just  as  distinct  and  sep- 
arate from  the  south  half  as  if  that  were  one  concession,  and  this 
another. 

Mr.  Aylsworth — But  supposing  the  deed  called  for  the  north-east 
quarter  of  Lot  No.  4  in  a  certain  concession,  and  nothing  else  about  it  ? 
that  IS  all  the  description  there  is  in  the  deed  ? 
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Mr.  Niven — I  would  divide  the  lot  into  north  and  south  halves  by- 
measurement,  connecting  B  and  E  by  a  straight  line,  then  I  would 
divide  the  four  equally  in  area. 

Mr.  Gaviller — You  would  make  a  similar  survey  for  the  north-east 
quarter  as  you  would  for  the  east  half  of  the  north  half?  Both  would 
be  the  same  piece  of  land  ? 

Mr.  Niven — The  same  area — yes. 

Mr.  Abrey — How  would  you  run  DEFG,  the  Ime  between  the 
north  and  south  halves  ? 

Mr.  Niven — What  I  say  is  that  I  would  take  half  the  distance. 
Establish  the  point  E  halfway  between  D  and  L,  and  F  would  be 
established  halfway  between  G  and  S. 

Mr.  Abrey — Then  EFB  would  have  an  angle  in  it  of  course  at  F. 

Mr.  Niven — There  might  or  might  not  be  an  angle  there.  It  is 
just  one  of  those  cases  that  often  turns  up  on  the  ground,  and  BEF 
might  be  straight  or  there  might  be  an  angle  there.  If  the  distance 
from  E  to  F  was  short  the  difference  would  be  very  little.  But  the 
point  I  wish  to  come  at  here  is  in  laying  out  the  north-east  quarter  of 
the  lot  that  it  meant  the  east  half  of  the  north  half  of  the  lot,  instead 
of  meaning  one-quarter  of  the  whole  lot. 

Mr.  Abrey — I  don't  think  you  could  cut  into  the  south  half  to  get 
the  portion  of  the  northern  quarter. 

Mr.  Niven — Of  course  the  question  was  whether  that  line  should 
be  drawn  by  division  of  the  distance,  or  whether  the  area  of  the  whole 
lot  should  be  taken  into  account,  and  the  answer  of  the  committee 
was  that  this  line  BEF  should  be  drawn  equidistant  between  the  con- 
cession lines. 

The  President — There  was  a  case  which  came  up  in  my  practice 
once  on  this  very  section  of  the  Act.  It  was  on  the  north  shore  of  Lake 
Simcoe.  The  part  of  the  lot  was  supposed  to  contain  loo  acres,  and  on 
the  face  of  the  deed  it  said  "  containing  loo  acres."  Part  of  the  lot 
had  been  deeded  to  one  person,  and  the  rest  to  some  other  person^ 
containing  what  was  apparently  the  balance  of  the  lot.  On  a  survey 
being  made  it  was  (ound  that  there  was  a  very  considerable  jog  in  the 
middle  and  some  seven  chains  surplus  between  the  west  and  east 
boundaries  of  the  lot.  The  parties  who  came  into  possession  of  the 
easterly  portion  of  the  lot,  not  the  easterly  half  of  the  lot,  claimed 
that  the  first  man  should  have  his  survey  made  by  drawing  AB,  and  it 
should  be  continued  on  in  a  straight  line  in  the  way  the  description 
read  until  the  fixed  distance  mentioned  in  the  first  patent  was  obtained, 
and  then  it  should  be  run  down  to  C,  and  from  the  fact  that  the  dis- 
tance given  from  east  to  west  filled  up  what  was  said  to  be  the  total 
distance  of  the  lot,  that  therefore  he  was  to  come  into  possession  of 
all  that  was  left.  The  first  man,  having  got  all  that  the  Government 
intended  to  give  him  in  the  first  place,  the  second  thought  that  therefore 
his  description  gave  him  everything  that  was  over.  The  case  came 
into  court,  and  I  was  employed  by  the  parties  who  claimed  under 


REPORTS    OF    COMMITTEES.  2$ 

the  original  title.  I  made  the  survey  in  this  way,  by  running  AB, 
EF.  It  was  decided  from  the  last  sub-section  of  Section  56  "  with- 
out respect  to  how  the  lots  or  parts  of  lots  have  been  described  in  the 
original  patent."  It  was  held  that  the  northerly  boundary  of  the  whole 
lot  had  first  to  be  determined,  and  that  the  first  description  gave  the 
man  everything  that  lay  to  the  west  of  H,  C.  It  was  decided  entirely 
on  the  last  clause  of  56.  You  see  in  that  case  the  patent  was  for  a 
fixed  area  :  it  said  "  Being  the  piece  of  land  containing  100  acres"  ; 
as  a  matter  of  fact  it  contained  117  acres,  but  a  considerable  portion 
of  it  came  into  the  lake  shore,  and  there  was  d  surplus  in  that  direc- 
tion as  well  as  between  east  and  west.  The  other  man  on  the  east  side 
of  the  lot  got  a  surplus  too,  but  not  anything  like  what  he  hoped  to  get. 

Mr.  Aylsworth — And  then  it  also  said  you  had  to  measure  along 
the  north  boundary  ? 

The  President — Yes,  and  that  was  where  the  discussion  arose. 
The  parties  on  the  east  side  claimed,  if  you  get  the  area  of  100  acres 
b}'  measuring  it  that  way,  then  we  take  all  the  balance.  There  hap- 
pened to  be  some  valuable  timber  on  the  disputed  part. 

Mr.  Jones — I  have  had  one  or  two  cases  similar  to  that,  with  the 
exception  of  the  lake  front  ;  and  I  did  as  you  did,  I  followed  up  the 
jog  and  then  along  the  north  limit  of  the  east  half. 

The  President — The  idea  is  that  the  boundary  lines  of  lots  arc 

governed  by  survey,  not  by  description.  The  survey  has  first  to  be 

made,  and  then  you  cut  up  the  lot  in  either  way  the  description 
directs. 
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Mr.  President, — Your  Committee  on  Drainage  beg  to  make  the 
following  report  thereon  : — 

During  the  past  year  there  has  been  such  a  disorganization  in 
drainage  matters  that  this  report  must  partake  more  of  the  nature  of 
a  review  of  the  causes  leading  thereto,  rather  than  a  record  of  the 
amount  of  work  done  and  money  expended,  both  of  which  have  been 
light,  as  in  the  extreme  western  portion  of  the  Province  no  large 
schemes  have  been  carried  out,  and  the  work  mainly  consisted  of  the 
necessary  repairs  and  the  construction  of  small  drains  tributary  to  the 
outlets  now  in  use.  This  also  has  been  the  experience  in  other 
locahties.  A  radical  change  in  the  working  of  the  Act  has  been 
brought  into  operation  during  the  year,  by  the  institution  of  the  office 
of  Referee,  before  whom  appeals  may  be  laid,  and  whose  decisions 
thereon  are  final.  This  is,  in  the  opinion  of  your  Committee,  a  step 
in  the  right  direction,  tending  as  it  does  to  simplify  the  machinery, 
lessen  the  expenditure  and,  most  important  of  all,  give  the  engineer 
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an  opportunity  to  complete  the  work  within  reasonable  time,  and 
therefore  extend  to  the  ratepayer  some  hope  of  a  return  from  his  invest- 
ment. Under  the  present  Act  the  possibilities  for  vexatious  litigation 
are  extensive,  as  cases  may  be  carried  on  up  through  all  the  costly 
intermediate  steps  to  the  highest  court,  necessitatmg  a  heavy  outlay 
and  great  loss  of  time.  As  an  instance  of  such  we  might  cite  Williams' 
vs.  Raleigh,  now  in  the  Supreme  Court,  which  has  been  before  the 
courts  some  four  years,  and  which  suit  for  damages,  by  reason  of 
insufficient  outlet,  is  one  of  those  cases  involving  the  assessment 
of  uplands  which  now  enjoy  thorough  drainage,  and  whose  owners 
do  not  feel  disposed  to  pay  again  for  that  which  they  consider  they 
already  possess.  The  case  has  been  appealed  every  time  a  decision 
has  been  given  against  the  township.  This  assessment  of  uplands 
for  outlet  has  always  been  the  bugbear  of  the  present  Act  to  the 
engineer  employed  on  any  work  where  the  question  enters.  Up  to 
within  a  recent  date  the  engineers  have  relied  upon  the  decisions  of 
the  courts  as  something  tangible  and  a  safe  guide,  but  of  late  these 
decisions  have  been  such  as  upset  all  preconceived  notions  as  to  the 
correct  interpretation  of  the  Act,  and  now  the  engineer  is  at  sea. 
Nor  is  it  easy  for  him  to  determine  which  horn  of  the  dilemma  is  the 
least — the  old  decisions  or  the  new.  As  a  matter  of  fact  they  are  so 
conflicting  as  to  render  the  Act  of  no  value,  as  it  is  unworkable, 
especially  where  large  schemes  are  in  contemplation  ;  and  as  these 
large  schemes  are  usually  the  backbone  of  the  system  of  drainage  in 
any  township,  it  is  easil}'  seen  how  vital  the  fault  is.  To  remedy  this 
and  any  other  defects  that  may  be  found  in  its  working,  a  Commission 
has  been  appointed  by  the  local  Government,  and  it  may  be  safe  to 
predict  that  till  the  revision  by  this  Commission  has  passed  the  Legis- 
lature and  received  assent,  there  will  be  a  lull  in  drainage  matters, 
which  will  in  all  likelihood  extend  over  the  years  1892  and  1893. 

Much  dissatisfaction  has  been  expressed  by  members  as  to  the 
working  of  the  Ditches  and  Watercourses  Act,  and  the  Committee 
appointed  for  revision  should  be  asked  to  provide  a  remedy. 

Respectfully  submitted, 

John  C.  Macnabb, 

Chairman. 
DISCUSSION. 

Mr.  President — I  think  it  would  be  well  to  take  some  action  on  this 
letter  from  the  Chairman  of  the  Ontario  Drainage  Commission.  We 
have  been  invited  b}'  the  Commission  to  appear  as  an  association,  which 
I  think  is  another  evidence  that  the  Association  is  doing  the  profes- 
sion some  good.  When  a  Government  Commission  are  willing  to 
hear  us  as  such,  I  think  we  ought  to  take  advantage  of  it.  About  two 
years  ago  our  Drainage  Committee  went  to  a  verj'  great  deal  of 
trouble  in  revising  the  existing  Acts,  and  prepared  a  draft  of  those 
amendments  which  it  was  intended  to  submit  to  the  Government^ 
but,  owing  to  some  cause  that  I  am  unaware  of  just  now,  these  pro- 
posals never  were  presented.  Perhaps  Mr.  Burke  could  tell  us 
something  about  it. 
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Mr.  Burke — I  know  I  was  up  there  with  several  other  gentlemen 
before  the  Commissioner  of  Crown  Lands,  and  we  discussed  the 
matter  fully.  We  proposed  a  great  many  changes,  but  they  did  not 
wish  to  adopt  them,  though  they  did  make  a  few  amendments  to  the 
Act  at  that  time.  There  was  one  important  thing  that  we  wanted, 
and  that  was  cases  under  the  Ditches  and  Watercourses  Act  not  to 
be  taken  up  before  a  judge,  because  we  thought  sometimes  a  judge 
did  not  understand  the  matter  properly,  and  the  lawyers  could  make 
a  drain  appear  to  him  a  mountain,  but  our  suggestion  was  not 
adopted  though  there  were  a  few  changes  made. 

Mr.  Robertson — There  are  very  many  things  in  the  Ditches  and 
Watercourses  Act  that  are  unworkable  to  a  very  great  extent,  and 
also  in  the  Municipal  Drainage  Act,  there  is  so  much  that  is  in  an 
unsatisfactory  condition  I  think  it  would  hardly  be  of  interest  to  the 
Association  to  take  it  up  as  suggested  in  Mr.  Rankin's  letter.  I  think 
it  would  be  better  left  in  the  hands  of  the  committee  to  deal  with  at 
present.  It  would  necessarily  be  a  very  long,  tedious  work  to  go 
through  the  whole  Act. 

(The  committee  was  then  appointed  in  compliance  with  Mr,  Ran- 
kin's request.) 

Mr.  Gibson — I  suppose  you  would  leave  it  optional  whether  they 
would  go  to  the  trouble  of  meeting  the  Commission  or  not  ;  I  suppose 
it  is  understood  they  are  not  cornpelled  to  go  ? 

The  President — I  think  I  would  just  let  them  represent  the  Asso- 
ciation with  unlimited  powers.  I  fancy  that  this  committee  is  as  good, 
a  representative  committee  of  the  men  interested  in  drainage  as  we 
are  likely  to  get,  and  I  think  the  matter  will  be  quite  safe  in  their 
hands.  Personally  I  think  it  ought  to  be  left  to  their  own  judgment. 
We  would  urge  them,  of  course,  to  take  such  a  stand  in  the  matter  so 
that  it  will  be  shown  that  this  Association  has  the  interests  of  the 
public  at  heart.  I  think,  though,  that  before  any  of  these  appear 
before  the  Commission,  it  would  be  well  to  decide  that  they  should  go 
there  with  the  opinions  of  the  committee,  and  not  merely  give  their 
own  personal  ideas.  They  should  have  some  collective  opinion  which 
would  be  the  opinion  of  this  Association, 

Mr.  Bowman — It  seems  to  me  that  the  better  way  would  be  to 
submit  to  the  Commission  the  names  of  the  prominent  drainage  men 
in  our  Association,  and  have  them  summoned  to  attend  in  the  regular 
way  and  give  their  evidence.  It  is  a  matter  of  dollars  and  cents.  If 
they  can  go  all  round  the  country  holding  meetings,  it  would  be  much 
simpler  to  have  the  members  go  to  any  convenient  place  for  the 
Commission. 


Discussion  on  Drainage  Act. 

Mr.  Gibson — The  Act  is  unworkable  in  many  respects.  My  prac- 
tice has  always  been  to  take  a  book  along  and  get  the  crowd  together 
and  take  down  all  they  have  to  say,  and  I  never  failed  yet  to  get  the 
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crowd  to  put  their  hands  to  a  paper  recommending  me  to  make  my 
award,  although  after  the  award  is  out  they  see  things  in  a  different 
light  sometimes.  The  ditches  and  watercourses  adjoining  Toronto 
are  very  small  and  don't  amount  to  much,  but  I  had  a  case  lately  I 
thought  was  going  to  be  quite  a  job.  There  was  one  man  who  was 
going  to  fight  to  the  bitter  end.  The  man  above  said  he  would 
not  dig  the  ditch  through  this  man's  land.  I  told  them  all  what 
I  purposed  to  do  and  all  about  it.  But  no,  he  will  never  step  on  my 
land,  he  said.  What  are  you  going  to  do  about  it  ?  I  said.  I  will  do 
it  myself,  he  said.  And  before  I  left  each  one  had  agreed  to  do  his 
own  portion.  Of  course,  when  you  get  out  West  perhaps  that  style  of 
arranging  matters  would  not  work,  but  that  is  the  way  I  always  try 
to  do  around  the  county  of  York.  There  is  a  great  deal  in  joking, 
flattery,  etc.,  in  trying  to  get  men  to  do  what  is  right,  and,  as  a  rule, 
if  you  show  men  that  it  is  to  their  advantage  to  settle  they  will  settle. 

Mr.  Burke — It  is  all  very  well,  as  he  says,  to  get  the  people  to- 
gether and  get  them  to  agree,  but  they  cannot  always  agr^e.  And 
there  are  a  great  many  difficulties  in  the  Act  that  it  is  almost  impos- 
sible to  get  over,  by  which  injustice  is  done  (drawing  diagram  on 
blackboard  to  illustrate  a  case  of  that  sort).  Another  thing  under 
that  Act  is,  we  lay  a  great  deal  of  tile  drain  now  under  the  Act,  where 
each  man  does  his  portion.  The  engineer  may  take  all  the  pams  he  pos- 
sibly can  to  have  the  levels  and  grade  and  everything  right,  but  the  man 
may  do  his  part  of  the  work  very  badly,  and  it  is  all  covered  up  and  you 
don't  see  it,  and  then  the  whole  neighbourhood  are  down  on  you  as 
being  an  ignoramus  and  don't  know  your  business,  through  no  fault 
of  yours.  At  my  own  expense  one  time  I  took  up  about  ten  or  fifteen 
rods  of  drain  just  to  see  the  way  it  was  put  down,  and  it  was  some- 
thing shameful.  All  these  men  thought  that  it  was  my  bad  levels  and 
bad  work.  I  say  that  the  Act  should  so  be  amended  that  no  drain  should 
be  covered  up  till  it  is  inspected.  Some  of  these  tiles  were  four  or 
five  inches  of  being  down  in  the  drain.  Another  case  ;  you  may  spe- 
cify a  curve  at  so  much  radius  and  they  will  run  it  off"  square  and 
swear  that  it  is  all  right.  Then  about  the  fees  ;  a  man  will  come  up 
with  an  appeal  against  your  award — I  never  had  an  award  upset  yet, 
but  I  have  fought  them  prett}^  hard  in  order  not  to  have  them  upset 
— I  had  to  get  an  engineer  from  St.  Thomas  in  one  case  and  had  to 
go  to  all  that  expense  myself;  the  judge  did  not  allow  a  thing,  although 
he  did  not  upset  the  award. 

Mr.  Bowman — Was  this  tile  drain  laid  in  accordance  with  the 
specifications  in  your  award  ? 

Mr.  Burke — It  was  intended  to  be,  but  it  was  not  done. 

Mr.  Gibson — An  inspector  should  be  appointed  by  the  engineer 
to  go  over  the  drain. 

Mr.  Bowman — About  giving  grades  for  drains,  I  would  like  to  ask 
some  of  the  members  what  their  system  is  of  giving  those  grades.  I 
know  in  sewer  work  the  simplest  and  easiest  way  by  which  the  ordi- 
nary workman  can  understand  it  is  the  system  of  boning  rods.    Every 
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300  or  400  feet  a  bridge  is  put  up,  simply  two  stakes  stuck  in  the 
ground  on  each  side  and  a  plank  nailed  across  at  any  height  above 
the  tile  which  you  want  to  lay — for  instance,  ten  feet.  Then  the  bon- 
ing rod  is  nothing  more  or  less  than  a  big  T-square,  and  that  is  held 
up  and  a  man  sights  from  one  sight  to  the  other.  It  is  so  simple 
that  any  workman  in  half-an-hour's  time  can  see  how  it  is  done,  and 
the  engineer  any  time  he  is  going  up  can  take  a  look  over  the  sights 
and  see  that  it  is  all  right. 

Mr.  T.  H.  Jones — I  have  always  adopted  the  system  of  putting 
down  the  chaining  stakes  for  these  municipal  drains  every  100  feet, 
planting  the  stakes  right  side  to  the  ditch,  and  the  level  back  six 
inches  to  the  right  of  that.  I  have  found  the  boning  rod  to  work 
well.  I  have  instructed  the  different  contractors  and  they  have  adop- 
ted that  in  every  system  and  found  for  themselves  it  is  the  easiest  and 
simplest  way.  Of  course  the  trouble  is  that  the  work  is  inspected 
after  it  has  all  been  done.  About  the  quickest  way  to  inspect  a  drain 
is  by  using  boning  rods. 

Mr.  Gibson — There  was  a  suggestion  made  once  to  this  effect, 
that  under  the  Ditches  and  Watercourses  Act  the  most  advisable  way 
was  to  give  them  too  short  a  time  to  do  the  work,  and  then  you  could 
let  the  contract  and  get  it  done  properly. 

Mr.  C.  A.  Jones — One  of  the  Drainage  Commission  was  speaking 
to  me  about  making  a  change  in  this  way,  that  you  assess  the  parties 
so  much  money  and  let  the  contract  instead  of  each  one  doing  his 
own  work. 

Mr.  Gibson — That  ought  to  be  done  too. 

Mr.  Ross — In  a  good  many  cases  the  farmers  don't  object  to  dig- 
ging the  ditch,  but  they  do  object  to  paying  anything  out  for  it.  They 
think  more  of  what  fees  they  have  to  pay  the  engineer  than  making 
the  whole  ditch. 

Mr.  Tyrrell — In  the  case  of  small  ditches  where  it  would  only  take 
a  few  days  to  make  the  ditch,  is  there  any  objection  to  making  the 
time  for  the  completion  of  the  ditch  less  than  the  time  given  for  the 
appeal  ? 

Mr.  C.  A.  Jones — You  could  not  do  that. 

Mr.  Tyrrell — I  cannot  find  anything  in  the  Act  that  would  limit 
you  in  the  time  that  you  give.  Last  year  I  had  a  case  of  that  kind 
where  I  received  a  notice  late  in  the  fall,  and  they  wanted  it  done 
that  fall  so  that  damage  would  not  be  caused  by  floods  in  the  spring, 
and  I  gave  the  man  only  about  a  week  to  do  the  work. 

Mr.  Bowman — There  is  one  matter  that  I  think  the  Association 
might  bring  before  the  Commission.  The  way  the  Act  stands  at 
present  the  engineer  employed  may  be  a  Provincial  Land  Surveyor 
or  any  other  person.  I  think  it  should  be  confined  to  Provincial  Land 
Surveyors  or  members  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  C.  A.  Jones  (Drawing  diagram  on  blackboard) — "  A  "  sent  in 
a  requisition  for  a  drain  through  B  C  and  D.  When  I  went  out  there 
I   found   that   there  were  two  drains  existing   under   an  old  Fence 
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Viewers'  award,  both  open  drains,  one  running  south  and  the  other 
■west  and  north.  That  was  the  only  outlet  that  A  had  through  either 
one  of  those  drains.  I  made  out  the  award  going  through  C  and  D, 
and  they  appealed  against  the  award  on  the  ground  that  I  had  no 
right  to  interfere  with  either  of  those  Fence  Viewers'  awards.  A 
could  not  ask  to  have  the  drain  re-considered,  he  was  not  a  party  to 
the  old  drains.  I  may  say  that  the  old  drains  were  not  deep  enough 
for  A  to  drain  through.  The  judge  crawled  out  of  it  by  finding  a 
flaw  in  the  requisition  ;  he  set  the  thing  aside  on  that  ground,  so  that 
he  did  not  decide  on  the  point  at  issue. 

Mr.  Burke — Do  you  think  that  these  awards  under  the  Fence 
Viewers'  Act  will  hold  water  now  ? 

Mr.  C.  A.  Jones — A  good  many  of  the  ditches  do  hold  water  now. 
But  we  did  not  get  any  decision  on  that  point  on  account  of  the  flaw. 
The  question  I  intended  to  bring  up  was,  Could  I  interfere  with  that 
old  Fence  Viewers'  award  ? 

Mr.  Gibson — I  had  an  opinion  given  by  some  lawyers  that  a  ditch 
meant  an  open  one  and  a  drain  meant  a  tile  drain.  That  was  the 
opinion  of  two  or  three  lawyers  in  Toronto. 

Mr.  Jones — Would  I  be  justified  in  changmg  the  portions  of  that 
drain  made  under  the  Fence  Viewers'  award,  or  award  it  to  be  done 
just  in  the  same  proportion  as  it  was  done  under  the  Fence  Viewers' 
award,  or  not  take  that  into  consideration  at  all  ? 

Mr.  Ross — That  is  a  point,  I  think,  that  should  be  cleared  up  in 
the  Act. 

Mr.  Gibson — You  will  find  if  you  looked  up  the  papers  about  that 
Fence  Viewers'  award  you  could  not  produce  evidence  to  prove 
anything. 

Mr.  Jones — They  had  the  award.  They  had  a  big  law-suit  about 
it  before,  and  they  had  a  bundle  of  papers. 

Mr.  Gibson — I  think  the  Act  is  very  hard  on  the  engineer.  He  is 
placed  in  a  position  in  which  no  lawyer  or  other  professional  man 
would  act. 

Mr.  Jones—  It  is  my  opinion  that  a  good  many  of  the  judges  don't 
understand  a  case  thoroughly  at  the  time  of  an  appeal.  I  knew  of  a 
case  where  there  were  two  drains  under  appeal  at  the  same  time,  and 
the  judge  never  got  through  his  head  who  was  appealing  on  each 
drain  ;  and  in  making  his  decision  he  spoke  of  the  appeal  of  one  man 
against  such  and  such  a  drain  that  was  not  his  drain  at  all. 
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Mr.  President, — Your  Committee  on  Engineering  beg  to  report 
that  this  year  a  fair  proportion  of  the  papers  to  be  read  at  the  Annual 
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Meeting  are  on  general  engineering  questions  closely  connected  with 
land  surveying. 

To  secure  better  and  fuller  discussions  on  these  important  ques- 
tions your  Committee  would  recommend  that  in  future  advance  proofs 
of  all  papers  to  be  read,  unless  of  an  historical  nature,  be  printed  and 
distributed  to  the  members  with  the  programmes  for  the  Annual 
Meeting,  and  in  case  members  cannot  attend,  they  be  requested  to 
prepare  and  forward  to  the  Secretary  written  comments  on  their 
papers,  as  is  now  done  in  the  Canadian  Society  of  Civil  Engineers. 

Your  Committee  would  congratulate  the  profession  on  its  success 
in  engineering  pursuits,  as  witness  the  occupations  of  the  members  in 
the  list  of  names,  etc.,  in  the  proceedings. 

G.  B.  Abrey, 

Chairman  of  Committee  on  Engineering. 


REPORT   OF    PUBLICATION    COMMITTEE. 


Mr.  President, — Your  Committee  have  very  little  to  report,  and 
might  very  well  discharge  this  function  by  transcribing  the  similar 
document  presented  last  year,  so  little  variety  is  there  from  year  to  year. 
The  same  firm  has  printed  our  "  Proceedings  "  from  the  beginning, 
having  always  given  good  satisfaction. 

Our  exchange  list  is  about  the  same  as  last  year.  Below  is  a 
statement  showing  the  number  of  copies  of  our  Report  sent  to  the 
different  engineering  societies  and  the  number  received  in  return  : — 

Copies  sent.  Copies  received. 

Ohio  130 120 

Illinois 100 120 

Indiana 60 50 

Iowa 50 120 

Michigan 135 120 

Eng.  Soc.  School  Practical  Science 150 120 

Your  Committee  would  again  ask  the  co-operation  of  the  members 
in  the  work  of  securing  orders  for  our  advertising  columns,  our  only 
source  of  revenue  that  is  capable  of  enlargement,  but  at  the  same 
time  one  that  is  worthy  and  capable  of  cultivation. 

Respectfully  submitted  on  behalf  of  the  Committee, 

John  McAree, 

Chairman. 

Toronto,  February  25,  i8g2. 
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REPORT  OF  THE  COMMITTEE  ON  ENTERTAINMENT. 


Mr.  President, — The  Entertainment  Committee  for  i8gi-2  have 
to  report  that  the  annual  session  of  the  Association  of  Provincial 
Land  Surveyors  of  Ontario  for  1892  was  held,  in  accordance  with  the 
usual  arrangement,  in  the  library  of  the  Canadian  Institute. 

Owing  to  unavoidable  circumstances  the  date  for  the  opening  of 
the  new  Engineering  Laboratory  of  the  School  of  Practical  Science 
was,  by  its  managers,  fixed  for  the  24th  of  February,  1892,  the  date 
on  which  it  was  proposed  to  hold  our  Sixth  Annual  Dinner. 

It  was  considered,  therefore,  by  your  Committee,  that,  as  invita- 
tions had  been  issued  to  all  the  members  of  our  Association  to  attend 
the  opening,  insufficient  time  would  be  given  in  which  to  enjoy  the 
usual  social  gathering  on  that  evening,  and  that  the  business  on  our 
programme  would  be  interfered  with  if  held  on  any  other  evening  of 
the  session,  and  would  be  otherwise  unacceptable  to  our  members. 

It  was  therefore  reluctantly  decided  to  forego  the  Dinner  this 
season. 

From  the  good  attendance  of  our  confreres  at  the  School  of  Prac- 
tical Science  on  that  evening,  and  the  close  attention  paid  to  the 
many  embodiments  of  mechanical  skill  and  power,  and  of  advanced 
science,  it  was  evident  that  the  change  in  form  of  entertainment  was» 
by  many,  highly  appreciated. 

We  would  wish,  however,  to  recommend  that  the  Annual  Dinner 
be  in  future  adhered  to  whenever  practicable,  as  this  appears  to  be, 
from  the  opinion  so  far  expressed,  the  most  popular  way  of  closing 
our  annual  sessions 

On  behalf  of  the  Committee, 

Fred.  L.  Foster, 

Chairman. 
Toronto,  February  26,  i8g2. 


REPORT  OF  COMMITTEE  ON  INCORPORATION. 


Mr.  President,— The  Committee  on  Incorporation  beg  to  report 
as  follows  : — 

1.  That  shortly  after  the  last  annual  meeting  a  deputation  of  the 
Committee  waited  upon  the  Commissioner  of  Crown  Lands  and 
explained  the  objects  of  Incorporation.  After  hearing  the  views  of 
the  deputation  the  Commissioner  suggested  that  no  action  be  taken 
until  the  Parliamentary  Session  of  1892. 

2.  The  Committee  again  met  in  December,  1891,  and  in  January, 
1892,  and  had  a  Draft  Bill  of  Incorporation  prepared  by  Mr.  W.  J. 
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McWilliams,  barrister-at-lavv,  and  submitted  to  the  Commissioner  of 
Crown  Lands,  who  kindly  consented  to  take  charge  of  the  Bill  and 
bring  it  in  as  a  public  measure. 

3.  The  Bill  has  been  printed,  and  a  copy  is  now  being  sent  to 
every  land  surveyor  in  Ontario  in  accordance  with  the  resolution 
passed  at  last  meeting. 

4.  Your  Committee  suggest  that  at  the  present  meeting  of  the 
Association  a  committee  should  be  appointed  to  watch  the  Bill  in 
committee,  and  be  prepared  to  answer  any  objections  that  may  be 
made  to  its  passage. 

Respectfully  submitted, 

A.    NiVEN, 

Chairman. 
Fehniary  24,  i8g2. 

DISCUSSION. 

Mr.  Niven — I  may  say  that  the  committee  that  was  appointed  to 
take  charge  of  this  business  went  to  a  very  great  deal  of  trouble  and 
pains  in  preparing  the  present  Bill.  They  had  meeting  after  meeting 
and  went  through  the  Bill,  and  I  don't  know  how  many  drafts  we  had. 
We  consulted  members  of  the  profession  elsewhere.  Mr.  Klotz,  who 
happened  to  be  in  the  city,  to  my  knowledge  devoted  a  whole  day  to 
preparing  some  of  the  clauses  of  the  Bill.  All  that  he  put  in  has  not 
been  left  in  it,  but  a  good  many  of  his  suggestions  were  adopted,  and 
every  pains  taken  to  get  the  best  information  that  we  could.  To  the 
best  of  their  ability  the  committee  did  what  they  could,  and  I  think 
the  Bill  before  us  is  as  perfect  as  that  committee  could  get  it,  at  all 
events.  Latterly,  Mr.  Sankey  took  charge  of  it,  and,  in  connection 
with  Mr.  McWilliams,  got  the  Bill  into  its  final  shape,  and  he  perhaps 
is  better  posted  in  its  provisions  than  anybody  else. 

[The  Bill  was  then  read  by  the  Secretary,  Mr.  VanNostrand,  and 
discussed  clause  by  clause.] 

Mr.  Stewart — The  idea  is  not  to  have  another  meeting  this  year, 
but  to  send  this  notice  to  all  the  surveyors  who,  if  they  wish  to  vote, 
pay  their  fees  and  send  in  their  ballots. 

Mr.  Tyrrell — Is  there  anything  specifying  who  they  shall  vote  for  ? 

Mr.  Stewart — I  think  the  clause  explains  itself.  In  reading  it 
over  it  seemed  to  me  they  could  vote  for  any  one  they  like  at  the  first 
election. 

Mr.  Butler — There  is  no  provision  made  for  who  are  to  be  candi- 
dates though. 

Mr.  Stewart — No  ;  I  think  not. 

Mr.  Kirkpatrick — How  can  the  thing  be  organized  until  it  be  first 
started  ?  and  the  only  possible  way  to  start  it  is  by  the  surveyors 
themselves.  I  should  think  the  matter  could  be  got  at  very  easily  by 
this  Association  nominating  any  person  they  like,  but  the  surveyors 
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may  vote  for  anybody  they  like  ;  but  after  the  first  election  it  provides 
that  they  shall  vote  for  nobody  but  those  that  are  nominated.  There 
is  nothing  to  hinder  this  Association  giving  them  a  list  of  candidates 
to  choose  from. 

Mr.  Gibson — I  think  that  will  be  proper  too.  An  informal  nomi- 
nation will  suit  this  case. 

Mr.  Stewart — I  would  like  to  ask  Mr.  Kirkpatrick  whether  there 
is  any  way  that  we  could  get  the  address  of  all  the  surveyors  in  the 
Province  ? 

Mr.  Kirkpatrick — We  have  a  list  of  all  those  that  have  passed, 
and  it  has  always  been  a  rule  that  I  have  made — and  which  has 
always  been  neglected  by  the  candidates — to  ask  them  to  send  me 
their  post-office  address  as  soon  as  they  picked  out  a  place  of  resi- 
dence. Of  course  we  always  have  their  address  at  the  time  of  passing, 
and  we  can  get  their  present  address  as  far  as  it  is  known.  It  would 
be  a  good  thmg  if  every  surveyor  here  who  knows  of  a  change  in  the 
address  of  any  other  practicing  surveyor  would  let  the  secretary  know. 

Mr.  Stewart — We  are  perhaps  getting  ourselves  into  a  little  diffi- 
culty here  by  making  it  compulsory  that  each  duly  authorized  land 
surveyor  in  the  Province  shall  be  notified.  There  may  be  some  diffi- 
culty in  finding  his  address.  I  suppose  his  last  address,  however, 
would  answer  that. 

Mr.  Chipman — Why  is  "secretary-treasurer  "  included  in  sub-sec- 
tions I  and  4  of  section  8,  while  in  section  4  on  page  2  it  is  dropped  ?  In 
section  4  we  find, — "The  council  shall  elect  annually  one  of  its  mem- 
bers as  its  chairman,  and  shall  appoint  from  amongst  the  members  of 
the  Association  such  other  officers  as  may  be  necessary  for  the  work- 
ing of  this  Act,  who  shall  hold  office  during  the  pleasure  of  the  coun- 
cil." Then  sub-section  i  (reads).  The  council  does  that ;  then  page 
6,  sub-section  4,  the  members  of  the  Association  shall  elect  the  same 
officers. 

Mr.  Kirkpatrick — The  only  way  in  that  sub-section  4  is  to  strike 
out  the  words  "  secretary-treasurer  "  and  the  word  "  auditors."  If 
these  are  elected  by  the  council  they  won't  be  elected  by  the  Asso- 
ciation. I  should  think  there  is  a  misprint  there.  Sub-section  i  of 
4  provides  that  the  Association  shall  elect  a  secretary  treasurer  and 
the  auditors.  It  is  quite  clear  that  the  intention  is  that  the  council 
shall  elect  the  secretary-treasurer  and  the  auditors  in  the  first  place, 
but  every  subsequent  election  shall  be  made  by  the  Association.  It 
provides  that  expressly  in  sub-section  i  of  4. 

Mr.  Chipman — I  think  it  would  be  better  if  that  sub-section  4 
were  put  somewhere  else  ;   I  don't  see  any  use  in  that  there. 

The  President — I  might  say  that  that  section  was  put  in  by  the 
Commissioner  of  Crown  Lands  and  the  law  officers  of  the  Crown. 
In  the  original  draft  sent  to  them  that  was  not  in  at  all,  and  I  was 
notified  that  the  Commissioner  of  Crown  Lands  could  not  see  his  way 
to  ask  every  surveyor  in  the  Province  to  come  to  Toronto  to  vote, 
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and  his  idea  of  getting  over  the  difficulty  was  this  section  8,  which  he 
put  in  his  own  words  and  in  its  own  place.  This  Bill  has  been 
revised  by  the  law  officers  of  the  Crown,  and  the  position  and  rotation 
of  the  different  sections  have  got  their  places  by  the  authority  of  the 
Department,  so  I  hardly  think  we  can  very  well  criticise  it.  The 
general  election  in  this  Bill  is  exactly  in  the  terms  that  were  submitted. 

Mr.  Stewart — It  seemed  heretofore  the  only  parties  that  the  mem- 
bers of  the  Association  could  vote  for  were  those  nominated  at  the 
annual  meeting.  I  think  there  is  nothing  provided  for  that  in  this 
case  at  the  first  election,  that  the  members,  by  sending  in  their  fees, 
would  be  permitted  to  vote  for  anyone,  but  it  would  be  well  to  nomi- 
nate someone. 

Mr.  Jones — According  to  section  4  on  page  2  they  might  elect  the 
secretary-treasurer  to  be  chairman  and  preside  over  the  president. 

The  President — The  secretary-treasurer  is  not  a  member  of  the 
council. 

Mr.  Jones — Still,  we  will  take  any  other  member  ;  according  to 
that  they  might  elect  some  other  member.  It  is  understood  that  the 
president  of  the  Association  shall  be  chairman 

The  President — No,  sir;  it  is  not  understood.  This  council  of 
management  has  practically  all  the  management  of  the  whole  Asso- 
ciation on  its  shoulders,  and  it  is  unavoidably  necessary  that  that 
council  should  be  more  or  less  located  in  Toronto.  Now,  we  don't 
wish  to  confine  the  president  of  the  Association  to  Toronto  or  to  a 
person  who  could  readily  be  in  Toronto.  But  it  appeared  that  the 
chairman  of  the  council  should  be  easily  got  at,  and  with  the  view  of 
not  confining  the  person  of  the  president  to  Toronto  and  immediate 
surroundings,  that  was  the  means  devised  for  having  one  chairman  of 
the  meetings,  and  so  it  was  thought  advisable  that  the  council  should 
elect  a  chairman  annually  to  preside  at  the  council  meetings.  There 
is  no  reason  why  the  president  should  not  be  elected,  but  it  might  so 
happen  that  he  might  not  always  be  convenient  to  get.  The  most 
convenient  man  and  the  most  suitable  is  most  likely  to  be  elected. 

[The  matter  of  filling  in  the  blanks  as  to  dates  was  then  discussed.] 

The  President — Then  the  way  to  fill  in  the  blanks  on  page  2 
would  be  just  to  fill  in  March  and  April  and  leave  other  dates  the 
same. 

Mr.  Butler—  Is  it  possible  that  the  old  well  known  title  of  "  Pro- 
vincial Land  Surveyor  "  would  be  wiped  out  by  this  Bill ;  would  it 
become  "  Ontario  Land  Surve)'or  "  ? 

Mr.  Aylsworth — I  think  so. 

The  President — That  is  the  idea  of  the  Bill. 

Mr.  Gibson — Take  the  Registry  Act,  we  will  have  to  get  that 
changed. 

The  President — At  the  present  time  I  don't  think  it  would  be  wise 
to  discuss  it.    I  may  say  that  if  this  Act  goes  through  in  the  condition 
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it  is  in  now,  there  is  no  reason  in  the  world  why  we  should  not  keep 
the  old  letters  "P.L.S.,"  but  it  was  in  the  event  of  possible  changes 
being  made  in  this  Act  that  the  other  was  suggested. 

Mr.  Kirkpatrick — Ontario  is  a  province  of  the  Dominion,  and  an 
Ontario  Land  Surveyor  would  be  a  Provincial  Land  Surveyor. 

Mr.  Niven — I  think  the  intention  of  the  committee  was  to  do  awaY 
with  the  word  "  Provincial."  "  Ontario  Land  Surveyor,"  to  mY 
mind,  is  better  than  "  Provincial  Land  Surveyor."  It  just  state^ 
exactly  what  it  is. 

The  President — There  is  no  question  about  it,  with  all  due  respect 
to  the  Dominion  Land  Surveyors  present,  that  the  term  "  Dominion 
Land  Surveyor  "  is  very  misleading  to  the  public.  A  great  many 
people  believe  that  any  one  who  signs  "  D.L.S."  can  survey  anywhere 
throughout  the  whole  length  and  breadth  of  the  Dominion,  whereas, 
that  is  not  the  case. 

Mr.  Niven — Let  it  go,  I  say. 

The  President — Then  we  will  call  the  annual  general  meeting  the 
fourth  Tuesday  in  February. 

[The  motion  to  adopt  the  report  was  then  carried.] 

Mr.  Chipman — I  think  it  would  be  wise  for  every  member  of  the 
Association  here  present  to  express  himself  in  as  few  words  as  possible 
as  to  whether  he  favours  this  Bill  or  not,  and  that  it  be  put  on  record. 
It  is  very  important  that  we  have  the  co-operation  of  every  member 
of  this  society.  This  Bill  may  not  include  everything  that  every  one 
of  us  would  like  to  see  in  it,  but  we  had  better  take  what  we  can  get 
now  and  try  to  get  the  rest  in  future  years.     I  am  in  favour  of  it. 

Mr.  Gib?on — I  did  not  see  my  way  clear  to  endorse  the  Bill  as  it 
was  introduced  last  year,  as  it  was  likely  to  do  us  an  injury;  but  the 
Bill  as  proposed  at  the  present  time  puts  us  in  the  same  position  as 
we  always  have  been,  and  in  that  way  it  meets  my  approval.  With 
regard  to  the  letters  "  P.L.S."  and  "  O.L.S.,"  I  would  prefer  "P.L.S.," 
and  I  think  that  we  should  have  "  P.L.S."  continued.  There  may 
be  reasons  for  the  change  that  I  do  not  understand,  as  I  have  not 
examined  the  Bill  very  closely,  but  I  am  rather  of  a  conservative  turn 
of  mind  and  I  don't  like  changes.  However,  under  the  circumstances, 
if  a  majority  of  the  Association  go  in  for  this  matter,  as  I  said  last 
year,  I  go  in  with  them.  But  it  seems  a  little  hard  this  tr5'ing  to  force 
old  gentlemen  out  that  won't  join  us.  For  instance,  we  say,  if  you 
don't  register  your  name  you  are  not  allowed  to  practise,  and  if  you 
do  practise  we  will  put  you  through.  I  think  there  will  be  some 
trouble  in  that  way,  but,  taking  the  Bill  as  a  whole,  it  is  a  good  Bill 
and  I  think  a  majority  of  the  Association  approve  of  it,  and  if  so,  I 
am  going  to  go  in  with  it.  But  I  would  like  all  our  profession  through- 
out the  Province  pleased  with  it.  Of  course  it  is  not  any  worse  than 
all  the  other  professions  ;  we  see  the  medical  and  legal  men,  the 
architects  and  all  these  professions  try  to  get  incorporated,  and  they 
form   a  kind   of  mutual   admiration   societies   for  their  own  benefit. 
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intellectually  and  otherwise.  Even  the  hod-carriers  in  Toronto  have 
their  society.  You  can't  employ  a  man  on  the  public  roads  in  the 
Township  of  York  unless  he  has  his  ticket  of  membership  in  his 
society.  It  certainly  gives  a  man  standing,  and  the  world  is  really 
coming  to  such  a  state  now  that  a  man  has  to  have  a  standing  in 
order  to  make  a  living  at  all.  I  have  not  very  great  faith  that  this 
Bill  will  pass,  as  there  are  a  lot  of  these  grey-haired  old  men  that  have 
a  lot  of  pugnacity  in  them  ;  they  don't  want  to  give  up  their  practice 
and  don't  care  to  join,  but,  as  I  say,  if  the  crowd  goes  in  for  it, 
I  go. 

Mr.  Niven — I  need  not  say,  Mr.  President  and  gentlemen,  that  I 
am  in  favour  of  the  Act.  I  have  given  the  matter  a  good  deal  of 
consideration  along  with  the  other  members  ot  the  committee,  and  I 
think  that  we  have  the  Act  now  in  as  nearly  perfect  condition  as  we 
can  get  it.  So  far  as  the  appellation  of  "  P.L.S."  or  "  O.L.S."  is 
concerned,  it  was  considered  by  the  committee  that  "  Ontario  Land 
Surveyor  "  would  be  preferable  to  "  Provincial  Land  Surveyor."  It 
is  a  matter  of  taste  however.  I  am  in  favour  of  the  Act  altogether 
as  it  stands. 

Mr.  Abrey — I  am  with  Mr.  Niven. 

Mr.  Brown — I  am  in  favour  of  the  Act.  I  would  prefer  that 
"  P.L.S."  be  retained,  but  if  there  is  good  reason  for  the  change,  of 
course  I  am  with  you. 

The  President — The  principal  reason  was  that  the  alternative  was 
"  Registered  Surveyor,"  and  "  Ontario  Land  Survevor  "  was  a  com- 
promise between  "  Registered  Surveyor  "  and  "  Provincial  Land 
Surveyor." 

Mr.  A.  L.  McCulloch — i  see  no  good  reason  for  opposing  the  Act. 
I  think  if  it  is  going  to  give  a  standing  to  the  profession  in  any  possible 
way  that  we  ought  to  be  in  favour  of  it.  As  for  myself,  I  see  no 
particular  reason  for  retaining  the  title  "  Provincial  Land  Surveyor." 
It  might  possibly  be  that  it  would  mean  a  land  surveyor  in  other 
provinces  besides  Ontario,  while  "  Ontario  Land  Surveyor"'  must 
mean  a  surveyor  for  the  Province  of  Ontario. 

Mr.  Bowman — I  think  that  Mr.  Gibson  has  forgotten  that  there 
has  been  a  change  before.  The  old  plans  are  all  signed  "  D.P.S.." 
and  I  think  it  would  be  well  to  have  something  mentioned  in  that 
Bill  of  the  right  to  use  those  letters.  As  far  as  I  am  concerned,  with 
regard  to  the  Bill,  I  feel  that  1  have  not  been  able  to  give  it  sufficient 
consideration  to  pass  judgment  on  it,  although  I  think  that  the  desire 
of  the  whole  profession  is  to  raise  it  to  a  higher  standard,  and  so  far 
I  support  the  Bill.  But  at  the  same  time  I  think  that  there  will  be 
some  difficulty  in  regard  to  the  other  Acts  ;  the  Registry  Act  still 
exists  even  though  the  "  O.L.S."  stands.  If  we  wish  to  sign  plans  we 
will  nave  to  sign  them  "  P.L.S.,"  and  unless  these  Acts  are  changed 
the  new  candidates  who  receive  their  certificates  will  have  to  sign 
"  P.L.S.,"  which  they  will  not  be  able  to  do  until  the  Acts  are 
changed,  though  required  to  do  it  by  the  old  Act.     The  officers  of  the 
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crown  are  not  likely  to  see  an  Act  passed  which  will  be  inconsistent 
with  other  Acts. 

Mr.  Burke — I  may  say  that  I  am  very  strongly  in  favour  of  the 
Act,  and  I  think  it  has  already  taken  a  very  desirable  shape.  I 
think  the  report  in  last  year's  proceedings  where  Mr.  Casgrain  spoke 
so  strongly  about  the  Quebec  Incorporation  ought  to  have  a  great 
deal  of  weight  with  us.  As  regards  the  question  of  the  use  of  "  O.L.S." 
and  "  P.L.S.,"  I  think  if  any  of  us  were  to  go  to  the  States  or  be 
spoken  of  in  the  States,  that  using  the  word  "  Ontario  " — as  Ontario 
is  at  least  one  of  the  greatest  provinces  in  this  Dominion — cannot 
possibly  affect  us  in  any  way  injuriously.  And  as  regards  bringing 
in  outside  members  who  have  not  joined  this  Association  and  who 
might  object  to  register,  I  don't  think  they  could  have  any  very  strong 
excuse  for  not  doing  so.  The  fee  is  a  very  small  one,  $i.oo  for 
registering  and  a  very  small  annual  fee,  and  I  know  one  or  two 
surveyors  who  have  not  come  in  simply  because  we  have  not  been 
incorporated. 

Mr.  Roberts — I  may  say  I  am  in  favour  of  the  Act  right  through. 
It  seems  to  be  the  only  way  of  raising  the  standard  of  the  profession. 

Mr.  Butler — I  am  in  favour  of  the  Act. 

Mr.  Tyrrell — I  am  in  favour  of  the  Act  as  it  stands. 

Mr.  Stewart— I  don't  thmk  this  Act  takes  away  the  title"  P.L.S.'" 

Mr.  Jones — I  have  no  objection  to  it  at  all ;  I  think  there  is 
nothing  to  be  lost  and  a  good  deal  to  be  gained. 

Mr.  Paterson — If  there  are  any  defects  about  it  now,  they  can  be 
remedied  at  some  time  again.     I  am  in  favour  of  it. 

Mr.  Aylsworth— I  am  in  favour  of  the  Act.  After  all  these  men 
have  expressed  themselves  in  favour  of  it,  I  think  I  would  be  rather  in 
the  wrong  if  I  did  not  express  myself  in  favour  of  it  too  ;  I  think 
the}'  have  had  more  experience  than  I  have  had.  Although  I  spoke 
against  it  yesterday  afternoon,  I  can  only  express  myself  now  as 
heartily  in  favour  of  the  Act. 

Mr.  Robertson — I  am  in  favour  of  the  Act. 

Mr.  Fawcett — I  have  always  been  in  favour  of  Incorporation.  I 
have  talked  with  a  good  many  surveyors  down  in  Quebec  and  sur- 
veyors in  Manitoba,  and  they  all  claim  that  through  Incorporation 
they  have  a  great  many  advantages  which  they  would  not  have  with- 
out.    What  is  good  for  them  I  think  would  be  good  for  us. 

Mr.  McDowall — I  am  strongly  in  favour  of  the  Act.  I  am  also  in 
favour  of  the  "  O.L.S."  It  would  carry  more  prestige  in  the  States 
and  outside  provinces. 

Mr.  Speight — I  bear  my  testimony  like  the  rest  of  them  here  in 
favour  of  the  Act. 

Mr.  Abrey — In  the  event  of  opposition  from  outside  members  to 
this  Bill,  what  then  ?     I  think  that  ought  to  be  spoken  of  here. 
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The  President — I  think  the  simplest  way  to  do  it  is  to  appoint  a 
committee  with  instructions  to  act  in  whatever  might  be  considered 
its  interests,  whether  any  proposed  changes  are  of  vital  importance. 

Mr.  Ross — I  think,  so  far  as  I  have  looked  over  it,  I  see  no  ob- 
jection to  it. 

Mr.  McAvoy — I  am  in  favour  of  the  Bill. 

Mr.  Rainboth — I  think  it  would  be  of  the  greatest  benefit  to  us. 
I  have  gone  over  the  Bill  and  I  do  not  see  that  it  can  be  improved  on 
in  any  way,  and  I  am  altogether  in  favour  of  it.  I  might  mention 
that  I  am  a  member  of  the  Quebec  Association,  and  the  Incorpora- 
tion there  has  been  a  great  success  in  ev'ery  way.  It  has  added  to 
our  numbers  there  and  improved  our  standing.  Of  course  the  tariff 
may  be  a  secondary  consideration  with  some,  but  it  has  been  a  great 
success  in  that  line  with  us  in  preventing  any  disputes. 

(The  committee  to  wait  upon  the  Attorney  General  and  Commis- 
sioner of  Crown  Lands  re  Incorporation  was  then  appointed.) 


Discussion  on  Incorporation. 

The  President — The  inception  of  Incorporation  took  place  about 
two  years  ago,  and  last  year  we  had  a  good  deal  of  discussion  about 
it.  We  know  ihat  the  Provincial  Land  Surveyors  of  both  Quebec 
and  Manitoba  are  incorporated,  and  their  experience  has  been  decid- 
edly satisfactory.  They  find  that  the  profession  is  decidedly  improved, 
and  the  members  of  the  profession  at  large  take  a  more  earnest  inter- 
est in  it  than  before.  After  the  discussion  we  had  last  year  a  com- 
mittee was  appointed,  and  it  was  moved  that  the  committee  should 
bring  the  matter  before  the  Commissioner  of  Crown  Land?  and  have 
a  Bill  prepared  in  order  to  carry  out  the  ideas  of  Incorporation. 
Some  of  our  members  last  year,  you  may  remember,  thought  that 
inasmuch  as  the  surveyors  of  Ontario  were  appointed  by  the  Gov- 
ernment, the  examiners  appointed  by  the  Government,  and  our 
certificates  issued  by  the  Government,  that  if  Incorporation  took 
the  form  of  an  ordinary  incorporated  society  we  would  be  under 
certain  circumstances  cutting  ourselves  away  from  the  Government 
patronage  and  Government  protection  that  we  at  present  enjoy.  For 
this  reason,  when  the  committee  met  and  discussed  the  form  that  our 
Bill  should  take,  it  was  decided  that  the  principle  that  we  wish  to 
try  and  carry  out  was  to  procure  if  possible  such  powers  as  would  not 
be  inconsistent  with  our  connection  with  the  Government.  In  other 
words,  it  was  thought  that  the  profession  would  gain  greatly  by  each 
surveyor  having  an  active  interest  in  the  management  and  govern- 
ment of  his  own  profession.  The  Bill  now  before  us  is  drafted  with 
that  view.  You  will  notice  that  the  Bill  does  not  profess  to  do  away 
with  the  existing  Land  Surveyors'  Act,  but  merely  to  amend  such 
sections  of  the  Act  as  become  necessary,  and  to  define  the  regulation 
and  government  of  the  Association  by  means  of   a  governing  body 
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elected  by  all  the  members  in  Ontario,  by  officers  and  a  council 
elected  by  them.  The  principal  point  of  the  Bill  now  before  us  is 
simply  as  to  its  government,  how  the  election  shall  be  held,  what  the 
powers  of  the  council  shall  be,  the  appointment  of  the  Board  of  Examin- 
ers, and  matters  of  that  kind,  also  of  the  fees  pa3'able  to  the  Incorpor- 
ation by  members  of  the  profession.  It  certainly  will  enlarge  our 
ideas  ;  it  will  bring  us  more  together;  and  all  matters  of  interest  in  the 
profession  will  receive  the  attention  of  the  council.  There  will  be 
somebody  to  bring  these  matters  before  us.  Take,  for  instance,  a  sur- 
veyor out  in  a  distant  part  of  the  Province  where  persons  who  are 
practising  may  be  unlicensed  surveyors,  he  may  not  have  the  time  or 
means  to  prosecute  these  men.  I  know  this  is  occurring,  and  per- 
haps has  occurred  in  the  past,  a  little  more  than  it  does  just  now,  but 
that  man,  as  we  now  stand,  has  himself  to  look  to  for  the  protection 
of  his  own  practice  ;  whereas,  with  the  Incorporation  and  council  it 
will  be  the  council's  duty  to  appoint  some  committee  or  person  whose 
business  it  will  be  to  look  after  this  on  receiving  proper  notice. 

You  will  see  on  the  first  page  of  the  Bill  the  various  powers  that 
the  by-laws  will  have, — "  For  the  government,  discipline  and  honour 
of  its  members,"  and  so  on. 

Now,  it  occurs  to  me  that  there  is  a  matter  in  which  Incorporation 
would  do  a  great  deal  of  good,  if  we  have  properly  established  fees 
for  the  work  m  connection  with  surveying.  A  surveyor  is  not  so 
much  then  at  the  mere}'  of  the  public  as  to  what  they  feel  like  giving 
him  for  his  work.  If  there  is  an  established  tariff  he  knows  that  he 
will  be  backed  up  by  the  profession  at  large  in  the  charging  of  fees 
that  may  be  established  by  that  tariff,  atjd  he  also  has  the  assistance 
of  every  member  of  the  profession  in  the  province.  Being  united,  we 
can  ail  help  each  other,  but,  being  as  we  are  now,  practically  dis- 
united, we  are  each  one  standing  very  much  on  his  own  merits. 
Until  this  Association  was  established,  we  were  practically  alone. 

There  are  other  members  of  the  profession  who,  I  think,  are  better 
able  to  describe  the  various  improvements  that  are  sure  to  come  from 
Incorporation  ;  but  I  know  we  would  all  like  to  hear  any  one  that 
foresees  any  trouble  or  difficulty  in  the  way  in  order  that  we  may 
know  what  we  are  doing. 

Mr.  Stewart — There  was  a  remark  made  some  time  ago  which 
may  cause  some  misunderstanding  about  these  fees.  Now,  this  Bill, 
as  I  understand  it,  does  not  impose  any  fees  for  our  services.  We 
don't  attempt  by  this  Bill  any  new  fees  for  our  services  to  the  public. 
The  fees  mentioned  here  are  the  fees  charged  for  admission  and 
apprenticeship  and  becoming  members  of  the  profession.  We  don't 
wish  it  understood  that  we  are  attempting  to  force  any  higher  fees 
on  the  public  at  large. 

Mr.  Butler — I  might  just  mention  a  little  thing  I  saw  the  other 
day.  I  went  out  in  the  township  of  Marmora  to  examine  some 
reported  trespasses.  When  I  went  into  the  woods  I  found  a  line 
blazed  out  and  posts  set  and  I  naturally  concluded  they  had  a  sur- 
veyor.    After  examining  around  a  while  I  found  the  line  had  been 
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run  by  Mr.  Bolger,  and  it  was  between  that  line  and  this  new  one 
that  the  trespasses  were  supposed  to  have  been  made,  and  I  was 
informed  that  the  work  had  been  done  by  a  wood  ranger  employed  in 
the  neighbourhood.  Now,  there  is  a  case  where,  if  we  were  incorpor- 
ated, I  think  I  would  have  sent  a  notice  to  the  proper  officer  here  in 
Toronto  and  he  would  have  notified  some  local  man  to  have  that  man 
brought  before  a  magistrate  and  fined.  Personally  I  could  not  do  it 
on  account  of  the  connection  that  exists  between  that  man  and  a 
friend  of  mine,  and  at  present  it  is  a  very  disagreeable  place  for  a 
surveyor  to  put  himself  in,  to  appear  to  be  prosecuting  a  man  who  is 
earning  his  living  as  a  wood  ranger  for  instance.  But  in  this  case  he 
is  planting  posts  and  perhaps  ten  or  fifteen  j'ears  from  now  some 
young  surveyor  will  find  one  of  these  posts  there,  and  some  man 
will  swear  he  has  known  that  post  there  for  twenty-five  or  thirty  years 
and  it  will  pass  off  as  an  original  post.  I  took  them  up  and  threw 
them  m  the  swamp  and  warned  the  fellow  that  I  would  have  him 
fined.  It  was  only  to  frighten  him  a  little,  but  at  the  same  time  it  is 
a  disagreeable  place  to  be  in. 

The  President — The  public  should  certainly  be  protected.  He 
may  have  started  from  some  point  that  he  had  taken  no  means  of 
ascertaining  whether  it  was  right  or  not.  He  is  not  authorized  to 
administer  an  oath  to  find  out  where  the  true  post  was  planted. 

Mr.  Stewart — It  seems  to  me  that  if  any  body  of  men  iare  capable 
of  conducting  the  examinations  and  looking  after  the  interests  of  the 
profession,  certainly  the  members  of  that  profession  are  the  ones  who 
should  do  it.  Heretofore  the  examinations  may  have  been  conducted 
all  right —I  believe  they  have  been — but  that  is  no  guarantee  that 
they  will  always  be  in  the  luture,  and  I  think  with  this  Incorporation 
it  will  be  our  fault  at  least  if  they  are  not  conducted  properl}'.  I  can- 
not see  any  objection  to  it,  and  I  think  the  principal  thing  is  this, 
that  we  take  into  our  own  hands  the  conducting  of  the  examinations 
and  the  regulation  and  the  working  of  our  profession  the  same  as 
other  professions.  The  Law  Society  became  incorporated,  the  Medical 
Society  became  incorporated,  and  I  think  it  is  just  as  necessary  for 
us  as  for  them. 

The  President — This  Bill  does  not  propose  to  do  away  with  any  of 
the  powers  of  the  existing  Surveyors'  Act ;  it  simply  adds  something 
to  them.  The  Government  may  either  throw  out  the  whole  of  this 
Bill  or  part  of  it,  but  in  no  case  can  I  conceive  our  being  worse  off 
than  we  are  now  ;  on  the  other  hand,  I  think  we  must  necessarily  be 
better  off. 

Mr.  Butler — Who  are  so  competent  as  the  surveyors  themselves 
to  decide  as  to  the  efficiency  of  the  examinations  to  determine  the 
qualifications  of  the  men  who  are  going  to  carry  on  that  work  ? 
Certainly  there  is  no  question  at  all  about  past  Boards  being  men  of 
exceptional  ability,  but  it  is  a  political  appointment  after  all  and  one 
that  may  be  made  not  wholly  from  the  point  of  view  of  the  capability 
of  the  examiner,  it  may  be  for  political  reasons,  and  therefore  it  would 
be  better  to  do  away  with  the  possibility  of  any  such  appointment. 
4 
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Mr.  Stewart — As  far  as  I  can  see  in  this  Bill  there  is  no  attempt  to 
enlarge  the  field  of  the  operations  of  surveyors.  What  I  mean  by 
that  is  that  there  is  no  attempt,  as  far  as  I  can  see,  in  this  Bill  to 
encroach  on  any  other  profession,  engineering  or  any  other.  There 
has  been  some  little  uneasiness  felt,  I  understand,  in  certain  quarters, 
that  perhaps  surveyors  might  take  advantage  in  the  passing  of  this 
Act  to  restrict  to  themselves  certain  works  which  are  now  performed 
by  engineers  and  perhaps  others. 

Mr.  McAree — It  does  not  seem  to  be  too  much  that  the  Associa- 
tion shall  have  full  power  to  control  all  the  members.  Does  the  first 
clause  of  Section  lo  prevent  a  man  from  practising  who  is  not  a 
member  ? 

The  President — It  does  as  an  Ontario  land  surveyor. 

Mr.  McAree — That,  then,  gives  the  council  power  to  control  the 
licensing  and  making  of  all  regulations  of  the  Association  ? 

The  President — Certainly.  The  Association  under  this  Act  has 
the  power  of  passing  such  by-laws  not  inconsistent  with  the,  provis- 
ions of  the  Act,  and  the  principal  things  that,  under  the  provisions  of 
the  Act,  the  by-laws  of  the  Association  will  not  have  power  to  alter 
will  be  the  various  fees  that  are  mentioned  in  Section  7.  The  by-laws 
of  the  Association  would  have  no  power  to  increase,  they  might  have 
power  to  reduce  but  certainly  not  to  increase,  any  fees  that  are 
mentioned  in  Section  7.  So  that  it  is  not  intended  that  the  Associa- 
tion shall  have  the  arbitrary  power  of  increasing  the  annual  fee  or 
registration  fee  or  anything  of  that  kind. 

It  appears  to  me  that  the  sum  and  substance  of  any  objection 
amounts  to  this,  whether  a  surveyor  thinks  he  would  get  value  for 
what  he  is  compelled  to  pa)' — the  sum  of  $1  for  registration,  which  is 
paid  once  and  for  all,  and  afterwards  an  annual  membership  fee  of 
$4.  That  really  seems  to  be  the  whole  pomt  that  is  worth  while  dis- 
cussing in  the  matter.  Do  surveyors  think  that  their  practice  will 
not  stand  that  fee  of  $4,  or,  on  the  othfr  hand,  will  they  get  corres- 
ponding value  for  their  money  ?  * 

Mr.  Stewart — Well,  at  present  our  fees  are  $3  ;  it  is  only  $1  more. 

Mr.  Butler — I  don't  think  that  is  worthy  of  consideration. 

The  President — I  cannot  see  how  any  surveyor  could  reasonably 
believe  that  we  are  not  going  to  get  advantages.  I  have  been  told 
personally  that  there  are  surveyors  in  certain  portions  of  the  Province 
who  thought  at  one  time  of  joining  our  Association,  but  when  they 
found  that  we  had  no  power  to  stop  improper  or  illicit  practice,  they 
said  it  is  not  worth  our  while  to  join ;  we  can  read  books  at  home  per- 
haps just  as  good  and  more  useful  than  the  Association  reports ;  it  is 
no  good  to  us  ;  it  is  not  worth  our  while  paying  $3  to  the  Association. 
And  I  think  many  of  them  would  be  very  glad  to  pay  $4  to  an  incor- 
poration that  has  the  power  to  do  what  all  competent  men  should 
have,  take  care  of  themselves.  With  regard  to  real  estate  or  property, 
the  Quebec  Surveyors'  Incorporation,  I  believe,  have  the  sum  of 
$2,500  in  the  bank.     In  the  State  of  Ohio,  where  they  have  not  got 
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Incorporation,  they  have  some  kind  of  general  association,  and  they  are 
now  trying  to  get  a  Bill  passed  outlined  very  much  on  the  Ontario 
Land  Surveyors  Bill.  They  propose  to  have  a  library  and  correspond- 
ing secretary,  so  that  the  profession  shall  have  communication  with  the 
secretary  and  reference  library  in  the  State  town,  and  every  question 
of  doubt  or  trouble  submitted  to  a  council  and  answers  made,  so  that 
the  whole  profession  all  over  the  State  will  benefit  by  it,  and  I  dont 
see  but  something  like  that  would  work  very  well  in  Ontario. 


DISCUSSION  ON  MR.  CAVILLER'S  PAPER  ON 
"DESCRIPTIONS." 


The  President — On  the  first  page  this  statement  is  made,  "  The 
description  of  a  property  should  be  so  drawn  that  any  qualified 
person  could  lay  it  out  on  the  ground  without  doubt  or  dispute  as  to 
the  position  or  content." 

I  think  we  all  agree  in  the  general  fact,  but  with  regard  to  whether 
a  surveyor  is  able  to  write  the  description  in  that  way  is  another 
question.  He  may  be  controlled  by  circumstances  that  he  cannot 
very  well  obviate.  There  may  be  matters  connected  with  the  owner- 
ship of  the  land  which  a  surveyor  is  bound  to  respect.  I  mean  the 
surveyor  who  is  acting  for  the  seller  is  bound  to  write  the  best  descrip- 
tion he  can  as  a  surveyor  for  the  man  who  is  selling  the  land,  and 
yet,  at  the  same  time,  he  may  not  be  able  to  write  the  very  best 
description  he  would  like  himself.  In  a  case  of  that  kind,  is  the 
surveyor  bound  to  give  way,  or  is  he  bound  to  write  the  very  best 
description  he  can  and  put  the  seller  to  perhaps  a  great  deal  of  trouble 
and  expense  in  explaming  away  the  difficulties  in  title  or  matters  of 
that  kind  ? 

Mr.  Caviller — I  think  that  comes  under  the  same  heading  with  a 
great  many  other  difficulties.  There  are  a  great  many  occasions  in 
which  a  thing  should  be  done  but  in  which  it  is  impossible  to  do  it. 
It  is  not  a  question  of  what  is  best,  but  what  can  be  done  under  the 
circumstances. 
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PRESIDENT'S    ADDRESS,    1892. 


Gentlemen  of  the  Association  of  Provincial    Land    Surveyors 
OF  Ontario  : — 

It  is  with  great  pleasure  that  I  again  welcome  you  to  our  Annual 
Meeting,  and  trust  that  having  been  spared  to  enter  on  this,  our 
seventh,  year,  we  may  be  guided  through  its  days  with  health  and 
.strength  to  carry  out  the  work  that  may  fall  to  our  lot  to  undertake. 

In  my  last  address,  I  referred  to  the  death  of  the  Late  Mr.  Hugh 
Wilson,  and  before  our  Annual  Report  was  issued  we  lost  another  of 
our  members,  and  the  profession  one  of  its  prominent  men,  by  the 
death  of  Lt.-Col.  Webb,  of  Brighton,  Ont.  His  obituar\^  was  pub- 
lished in  our  report,  which  you  have  no  doubt  all  read. 

Quite  recently  our  profession  has  lost  another  prominent  and 
esteemed  member — one  who  was,  I  think,  personally  known  to  most 
of  us.  I  refer  to  the  late  F.  F.  Passmore  ;  he  died  in  Toronto,  where 
he  had  practised  for  nearly  half  a  century.  He  was  the  oldest  mem- 
ber of  the  Board  of  Examiners,  and  enjoyed  a  reputation  in  the  com- 
munity, and  particularly  with  the  legal  profession,  which  we  may  all 
look  up  to.  There  is  no  doubt  that  his  retiring  disposition  alone  kept 
Mr.  Passmore  from  filling  some  of  the  most  important  positions. 

Last  year  I  drew  your  attention  to  what  I  thought  was  the  most 
important  subject  we  had  before  us,  "  Incorporation."  It  again  comes 
up  in  a  stronger  and  more  forcible  light,  but  I  shall  not  go  into  details 
as  it  will  be  the  subject  of  a  Special  Report  from  the  Committee 
appointed  to  look  after  it.  I  would  strongly  impress  upon  you  all  to 
give  it  not  only  your  passive  assistance,  but  a  live,  earnest  helping 
hand,  for  if  we  do  not  believe  in  ourselves  and  help  ourselves,  we  cannot 
expect  the  public  to  have  faith  in  us  or  even  those  of  our  own  profession 
not  among  our  members.  I  can  assure  you  that  the  Committee  has  done 
all  in  its  power  to  carry  out  the  instructions, and  a  Bill  is  now  before  the 
House,  so  that  it  rests  with  the  members  of  the  Association  and  pro- 
fession whether  we  succeed  in  obtaining  what  we  ask — a  reasonable 
share  in  the  government  of  our  profession.  The  Government  has  put 
no  unreasonable  difficulties  in  our  way,  and  I  feel  it  my  duty  to  express 
my  thanks  to  the  Hon.  Mr.  Hardy,  Commissioner  of  Crown  Lands, 
for  his  courtesy  on  all  occasions  when  I  had  interviews  as  your  rep- 
resentative in  this  connection. 

A  new  departure  is  being  made  this  year  in  the  discussing  of  some 
of  the  papers  of  last  year.  This  is  undoubtedly  a  good  move.  Many 
of  the  papers  presented  are  so  carefully  prepared  and  so  concisely 
written  that  it  is  not  possible  to  discuss  them  properly  or  do  justice 
to  the  writer,  merely  on  hearing  them  for  the  first  time.  I  hope, 
therefore,  that  you  have  all  brought  your  Reports  of  last  year,  as 
requested  by  the  Secretary. 
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On  this  year's  programme  are  papers  treating  of  most  interesting 
subjects,  which  are  written  by  gentlemen  whose  experience  and 
knowledge  are  a  guarantee  of  the  accuracy  of  the  statements  and  of 
the  results  deduced. 

While  on  the  subject  of  papers,  let  me  urge  upon  the  members  the 
great  good  derived  by  us  all  from  writing  and  reading  papers  such  as 
those  which  appear  in  our  Annual  Reports.  The  writer  of  a  paper 
derives  the  greatest  good  ;  he  takes  up  a  subject  in  which  he  has 
some  special  interest  or  with  which,  in  the  course  of  his  practice,  he 
has  had  to  make  himself  familiar,  but  before  he  gets  his  paper  finish- 
ed he  finds  there  are  many  points  on  which  he  requires  more  inform- 
ation, and  he  at  once  sets  to  work  to  get  the  information  necessary. 
When  his  paper  is  finished  and  ready  to  be  presented,  he  stands  in 
the  position  of  having  one  more  subject  added  to  his  store  of  know- 
ledge in  a  clear  and  workmanlike  condition.  The  readers  of  a  paper 
benefit  in  a  degree  proportionate  to  the  information  they  already  pos- 
sess or  the  interest  they  take  in  the  particular  subject.  Do  not  think 
from  what  I  have  just  said  that  it  is  only  the  very  clever  brother  or 
the  one  who  has  a  big  practice  who  can  write  papers  which  will  be 
useful  or  interesting.  There  is  no  surveyor  in  the  country  who  has 
not  some  information  of  interest  to  his  brethren,  or  who  cannot  learn 
from  others  ;  it  is  by  bringing  these  points  out,  and  our  brethren  to- 
gether to  discuss  them,  that  our  Association  is  doing  much  good. 

Let  me,  in  conclusion,  ask  you  to  join  in  making  this,  our  seventh, 
year,  the  most  important  of  all  that  have  preceded  it,  by  uniting  to 
forward  and  improve  all  that  is  for  the  good  of  our  profession  and  for 
our  usefulness  to  the  public. 
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PRESIDENT  SANKEY'S   RETIRING  ADDRESS. 


Mr.  Chairman  and  Gentlemen, — You  have  put  me  in  rather  an 
awkward  position,  and  it  is  not  the  first  time  you  have  done  it.  It  is 
not  the  first  vote  of  thanks  you  have  proposed  to  me.  I  think  the 
first  time  you  did  it  I  explained  to  you  in  the  most  convincing  manner 
that  what  I  did  was  for  the  love  of  the  profession,  and  on  account  of 
the  hearty  good-will  and  co-operation  I  have  always  received  from 
every  member  of  the  profession.  At  the  same  time,  I  don't  want  to 
say  that  I  am  not  very  much  flattered  and  very  much  pleased  that 
you  should  have  passed  this  vote  of  thanks  to  m.e.  It  is  a  kind  of 
reward  that  one  does  not  get  simply  by  hard  work.  I  feel  personally 
that  there  is  something  more  than  the  fact  that  I  have  done  some- 
thing for  you  and  you  want  to  give  me  a  return  for  it  ;  I  think  there 
is  something  in  the  fellowship  and  good-feeling  between  us  all.  And 
if  there  is  one  thing  that  pleases  me  it  is  this,  that  this  Association 
has  fostered  a  feeling  of  good-fellowship  amongst  the  surveyors  of  this 
Province,  a  feeling  that  we  never  had  an  opportunity  of  cultivating 
until  the  Association  existed,  I  am  not  a  native  of  Canada.  I  have 
not  been  a  very  great  many  years  in  the  Province,  and  yet,  through 
the  good  graces  of  this  Association — for  I  am  comparatively  a  young 
man  both  in  the  profession  and  in  the  country — I  have  now  the 
honour  of  being  the  retiring  President,  having  held  the  office  for  two 
years.  Now,  if  it  had  not  been  for  the  Association  this  thing  could 
never  have  occurred.  There  are  very  few  here  to-day  who  would 
have  known  me  personally.  They  might  have  seen  my  name  in  con- 
nection with  that  of  the  city  or  something  of  that  kind,  but  that  would 
be  all.  Now,  if  the  Association  has  done  so  much  for  the  profession 
in  Ontario,  there  is  no  doubt  in  my  mind  that  Incorporation  is  going 
to  do  a  great  deal  more.  (Applause.)  We  are  all  going  to  feel  that 
we  are  members  of  one  Association  ;  we  are  going  to  feel  that  we  are 
members  of  one  profession,  and  our  individual  exertions  will  be  to 
the  furthering  of  the  interests  of  that  profession.  Are  there  any 
people  in  the  Province  more  interested  in  the  well-being  and  high 
standing  of  the  profession  than  ourselves — than  we,  the  practising 
surveyors  of  Ontario  ?  I  cannot  see  for  one  moment  how  any  person 
could  ask  the  question.  What  good  is  Incorporation  going  to  do  ? 

I  again  thank  you  for  the  very  kind  feeling  you  have  exhibited 
towards  me  personally,  and  I  can  assure  you  that  my  feelings  are 
exactly  the  same  way  towards  each  and  all  of  you  ;  and  I  hope  that 
if  there  is  anything  more  I  can  do  or  may  have  an  opportunity  of 
doing,  as  I  said,  the  fact  of  my  being  President  or  not  will  not  have 
anything  to  do  with  whatever  I  may  do  for  the  furtherance  of  the 
Incorporation  of  the  Association  in  whatever  direction  it  may  take. 


CONVENTION  OF  CANADIAN  LAND  SURVEYORS. 


Minutes  of  the  Proceedings  of  the  Convention  of  Canadian 
Land  Surveyors,  at  the  First  Meeting,  held  in  Ottawa, 
Tuesday,  February  i6th,  1892. 


The  Convention  was  held  in  the  Lecture  Room  of  the  Literary 
and  Scientific  Society,  Sparks  Street. 

At  2  p.m.  the  Chairman,  Mr.  J.  S.  Dennis  (being  Chairman  of  the 
Delegation  representing  the  Association  of  Dominion  Land  Surveyors), 
took  the  Chair. 

Mr.  W.  S.  Drewry,  Secretary  of  the  Delegation  representing  the 
Association  of  Dominion  Land  Surveyors,  acted  as  Secretary  of  the 
Convention. 

The  followmg  delegates,  representing  the  affiliated  Associations, 
were  present : — 

Representing  the  Association  of  Dominion  Land  Surveyors. 

J.  S.  Dennis,  A.  H.  Witcher,  John  Sullivan. 

W.  S.  Drewry,  D.  C.  Morency, 

Representing  the  Association  of  Provincial  Land  Surveyors  for  Ontario. 
O.  J.  Klotz,  William  Ogilvie,  J.  B.  Lewis. 

The  following  members  of  the  Association  of  Dominion  Land 
Surveyors  were  also  present  : — 

J.  L  Dufresne,  P.  B.  Symes,  J.  B.  Dowling, 

J.  J.  McArthur,  Jacob  Smith,  John  Vicars, 

James  Gibbons,  T.  D.  Green,  R.  Rauscher, 

S.  L.  Brabazon,  W.  F.  King,  William  Pearce, 

P.  T.  C.  Dumais,  Prof.  Macoun,  John  Nelson, 

J.  E.  Woods,  Dr.  Bell,  Samuel  Bray. 

H.  Irwin,  Comdr.  Boulton, 

The  rules  and  regulations  adopted  by  the  affiliated  Associations 
to  govern  the  Convention  meetings  were  then  read. 

The  Chairman  read  letters  from  the  President  of  the  Ontario 
Association  and  others  expressing  regret  at  being  unable  to  attend 
the  Convention. 
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The  Chairman  stated  that  the  Association  of  Provincial  Land 
Surveyors  in  British  Cohimbia  had  adopted  the  scheme  of  affiHation 
too  late  to  appoint  delegates  for  this  meeting. 

The  credentials  and  proxys  of  delegates  were  received  and  filed. 

The  Chairman  then  presented  the  list  of  questions  presented  to  the 
Convention  for  discussion  and  action  as  follows.  The  Chairman  sug- 
gested that  these  questions  be  taken  up  seriatim  and  disposed  of  by 
resolution,  which  was  agreed  to. 

Question  I.— After  discussion  it  was  Resolved,  That  in  those 
Provinces  where  a  penal  clause  exists  in  the  law  for  illegal  practice 
of  surveying,  an  officer  should  be  appointed  to  prosecute  parties  so 
practising ;  and  that  where  no  such  penal  clause  exists,  an  endeavour 
should  be  made  to  have  such  a  clause  inserted  in  the  law  governing 
surveys  and  surveyors. 

Question  II. — After  discussion  it  was  Resolved,  That  while  it  is 
considered  by  this  Convention  that  an  amalgamation  of  all  the  Asso- 
ciations of  Surveyors  is  desirable,  it  is  not  thought  that  any  scheme^ 
other  than  that  of  the  affiliation  now  in  force  between  the  Associa- 
tions of  Provincial  Land  Surveyors  in  Ontario  and  British  Columbia 
and  the  Association  of  Dominion  Land  Surveyors,  can  at  present  be 
carried  out. 

Question  III. — A  report  of  a  Committee  of  the  Association  of 
Dominion  Land  Surveyors  on  Geoditic  and  Topographical  Surveying 
was  presented  and  read,  and  after  a  lengthy  discussion  it  was  Resolved, 
That  the  report  on  Trigonometrical  Survey  of  the  Dominion  sub- 
mitted be  adopted  by  this  Convention  and  incorporated  in  the  Report 
of  Proceedings,  and  that  each  of  the  affiliated  Associations  are 
requested  to  submit  this  matter  to  their  respective  Governments, 
adding  £uch  further  remarks  thereto  as  may  be  deemed   necessary. 

Question  IV. — After  discussion  it  was  Resolved,  That  in  the 
opinion  of  this  Convention  the  length  of  apprenticeship  for  pupils, 
consisting  of  three  years'  service  under  articles,  one  of  which  is 
spent  in  the  field,  is  satisfactory,  and  does  not  require  amendment. 

Question  V. — This  question  gave  rise  to  a  length)'  discussion' 
and  it  was  finally  Resolved,  ist.  That  this  Convention  is  of  opinion 
that  Surveyors  are  not  paid  in  proportion  to  the  services  rendered. 
2nd,  That  as  the  requirements  of  Surveyors  have  materially  increased, 
the  minimum  remuneration  per  day  should  be  ten  dollars.  3rd,  That 
each  of  the  affiliated  Associations  should  take  steps  to  legalize  such 
minimum  pay. 

Question  VI. — After  a  lengthy  discussion  it  was  Resolved,  That 
this  Convention  is  of  opinion  that  graduates  of  engineering  schools  or 
colleges  should  not  be  granted  any  further  privileges  regarding  service 
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of  time  under  articles,  but,  on  the  contrary,  the  service  of  such  gradu- 
ates should  be  lengthened  to  two  years. 

This  closed  the  consideration  of  subjects  submitted  for  considera- 
tion and  action. 

The  following  papers  were  submitted  to  the  Convention  : — 

Paper — "  Are  the  Great  Lakes  Retaining  their  Ancient  Level  ?  '" — 
Staff  Commander  J.  G.  Boulton,  R.N. 

Lecture — "  Phototopographical  Surveying."  —  J.  J.  McArthur, 
D.L.S. 

Paper — "  Irrigation  Legislation  :  its  Primary  Principles  " — William 
Pearce,  D.L.S.,  Superintendent  of  Mines. 

Paper — W.  F.  King,  D.L.S.,  Chief  Astronomer,  Department  of 
Interior. 

Paper — "  Latitude  by  Elongation." — O.  J.  Klotz,  D.L.S. 

Paper—"  Exploratory  Surveys." — William  Ogilvie,  D.L.S. 

Paper — "The  History  and  Use  of  the  Arithometer." — J.  I. 
Dufresne,  D.L.S. 

Paper — "Geographical  Nomenclature." — A.  H.  Witcher,  D.L.S. 

Paper — "  A  Latitude  Attachment  for  the  Transit." — William  T. 
Thompson,  D.L.S. 

Paper — "  Notes  on  Maps  and  Map  Making." — Jacob  Smith. 

Paper — "The  Process  of  Photolithography." — H,  N.  Topley. 

Paper— "  Amber."— O.  J.  Klotz,  D.L.S. 

The  Convention  then  adjourned  to  meet  in  Toronto,  in  1893,  ^^^' 
ing  Annual  Meeting  of  the  Association  of  Provincial  Land  Surveyors 
for  Ontario. 


W.  S.  Drewry,  J.  S.  Dennis, 

Secretary.  Chairman. 


-tr*  -c3l.  _l   -bLj  !E\»  S 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 

EXPLORATORY    SURVEYS. 

By  WILLIAM  OGILVIE,  D.L.S..  P.L.S., 

Ottawa. 


In  presenting  a  few  remarks  on  exploratory  surveys,  I  intend  as  far 
as  possible  to  avoid  all  reference  to  technicalities  ;  such  as  description 
and  use  of  instruments,  methods  of  reducing  observations,  or  any 
other  information  which  can  be  readil)'  and  fully  got  from  works  pre- 
pared by  competent  men  for  the  use  of  surveyors  generall)'. 

I  will  confine  myself  to  what  might  be  called  the  executive  part  of 
such  expeditions,  and  merely  present  what  experience  has  shown  me 
is  the  most  difficult  part  for  a  beginner  to  contend  with. 

Let  it  be  granted  that  we  are  about  to  conduct  an  exploratory 
survey  which  involves  an  instrumental  traverse  of  a  stream  or  streams 
— which  may  be  more  or  less  dangerous  of  descent — and  at  the  end 
of  such  survey  have  to  determine  by  accurate  observations  the  lati- 
tude and  longitude  of  our  terminal  point,  or  some  important  point  in 
our  line  of  march. 

We  will  first  consider  equipment.  To  conduct  such  a  survey  you 
will  require  two  canoes  and  a  party  of  four  men  :  if  you  have  only 
three  men  and  anything  goes  wrong  with  one  of  them,  you  are  at  a 
standstill  while  he  is  incapacitated  ;  or,  if  he  is  lost,  may  have  to 
abandon  the  enterprise  altogether— as  one  man  is  w^hoUy  unfit,  except 
in  very  smooth  water,  to  handle  a  canoe  of  the  requisite  capacity  ; 
and  even  in  smooth  water  he  will  not  make  much  headway  propelling 
her.  Those  four  men  should  all  be  hearty,  lusty  fellows,  possessed  of 
infinite  fortitude  and  patience,  capable  of  carrying  on  their  back  at 
least  one  hundred  pounds  over  rough  ground  and  through  the  woods 
for  a  period  of  at  least  ten  minutes  without  halting.  Your  canoes 
should  not  be  less  than  i8  feet  in  length,  upwards  of  40  inches  in 
width  (half  a  dozen  more  would  be  better  still),  and  at  least  20  inches 
deep.  Such  a  canoe  will  give  you  satisfaction  in  every  way.  What- 
ever you  are  disposed  to  yield  in,  be  firm  in  this.  A  small  canoe  will 
be  lighter,  of  course,  but  will  give  you  infinite  trouble  and  delay. 
Your  outfit  will  crowd  it  and  sink  it  so  much  that  you  will  have  very 
little  freeboard  ;  besides,  thus  loaded,  it  will  actually  draw  more  water 
than  a  larger  one.     Thus  cramped  you  will  often  find  it  impossible  to 
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proceed  through  rough  water,  or  in  shallow,  when  a  larger  canoe 
would  allow  advance  with  ease  and  safety.  Such  a  canoe,  when  ready 
for  delivery  from  the  shop,  will  weigh  about  170  pounds,  and  after  a 
few  weeks'  use  will  weigh  about  igo  to  200  pounds.  Two  men  will 
soon  learn  to  carry  it  without  much  trouble,  and  it  would  take  two  to 
handle  a  canoe  that  would  not  carry  more  than  half  its  load.  Each 
canoe  should  be  furnished  with  not  less  than  four  good  stiff  paddles. 
The  ordinary  sporting  paddle  is  much  too  light  for  such  work  as  we 
put  them  to.  Giving  them  a  coat  of  paint  before  using  them  adds 
much  to  their  life,  by  preventing  warping  and  splitting  in  hot  weather 
when  exposed  to  the  sun. 

As  on  every  such  survey  more  or  less  portaging  has  to  be  done,  it 
is  essential  to  provide  a- set  of  pack-straps  for  each  man,  and  two  or 
three  extra  sets  for  use  by  extra  help  when  it  is  available.  The  old- 
fashioned  tump-line,  by  which  the  load  is  supported  principally  by 
the  neck,  is  simple  and  convenient,  but  requires  a  lot  of  practice  to 
develop  the  necessary  stiff-neckedness.  Pack-straps  which  put  the 
whole  weight  of  the  load  on  the  shoulders  are  objectionable,  in  that 
they  produce  paralysis  of  the  arms  in  beginners  and  do  not  permit  of 
the  load  being  readily  put  down,  as  with  the  tump-line.  Besides,  the 
load  works  down  into  the  small  of  the  back  and  becomes  very  fatigu- 
ing. I  have  seen  a  combination  of  the  tump-line  and  pack-strap 
devised  by  an  old  trapper  on  the  upper  Ottawa  River.  It  is  made 
by  a  shoemaker  in  Mattawa  Village,  and  seems  to  me  just  what  is 
required.  Tarpaulins  long  enough  and  wide  enough  to  cover  the 
canoe  completely  should  be  provided  against  rain  storms,  and  also  to 
cover  the  stuff  at  night. 

The  amount  of  provisions  necessary  to  start  with  is,  of  course, 
entirely  dependent  on  local  circumstances,  and  will  have  to  be  deter- 
mined by  the  surveyor  taking  into  consideration  all  known  local  facil- 
ities for  obtaining  supplies  on  the  way  ;  but  carefully  avoid  risk  by 
depending  too  much  on  such  local  aid.  It  is  better  to  have  too  much 
with  you  than  to  find  yourself  at  some  point  without  food,  and  unable 
to  get  any.  I  will  add  as  a  warning  which  I  cannot  repeat  too  sol- 
emnly: "don't  depend  on  your  gun  or  fishmg-rod  for  anything.  "  If 
you  do  you  will  very  likely  repent  it  bitterly.  By  all  means  take  along 
a  gun,  or  guns,  and  plenty  of  ammunition  for  them,  and  some  fishing 
tackle,  and  whatever  they  bring  you  is  so  much  gained  ;  but  you  will 
probably  find  at  the  end  of  the  season  that  it  has  cost  you  more  than 
it  is  worth.  Still,  the  sport  it  affords  some  of  us  is  not  to  be  valued 
by  dollars  and  cents.  You  cannot,  however,  do  two  things  at  once  ; 
and  hunting  and  surveying  are  two  distinct  callings ;  and,  of  the  two, 
I  think  hunting  requires  the  most  tact  and  experience.  True,  large 
game  once  in  a  while  does  stumble  on  to  you  ;  but  such  cases  are  not 
frequent,  and  not  at  all  to  be  depended  on. 

Your  instrumental  outfit  will  consist  of  a  small  transit — or,  if  you 
can  take  two  along,  it  insures  you  against  accident — and  some  form 
of  micrometer  to  measure  small  angles  with  ;  the  angle,  subtended  by 
a  constant  base,  being  what  you  deduce  your  distances  from.  The 
best  form  of  micrometer  for  this  purpose  is,  I  am  convinced,  the  Lugeol 
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— or  a  modijfication  of  it — which  has  been  approved  by  the  Surveys 
Office,  and  issued  by  it  for  use  in  this  way.  I  don't  think  a  descrip- 
tion of  it  is  necessary  here,  as  it  must  be  famihar  to  nearly  all  of  you. 
The  results  obtained  by  this  instrument,  under  good  conditions,  with 
a  2o-link  base  in  distances  not  exceeding  60  or  80  chains,  are  very 
satisfactory.  I  would  define  good  conditions  thus  :  atmosphere  tem- 
perature. 50°  to  60°  Fahr. ;  sky  clouded  ;  a  clear,  grey  light,  and  gentle 
breeze  blowing.  Under  those  conditions,  distances  less  than  a  mile 
can  generally  be  determined  within  one  five-hundredth  of  the  true 
distance,  and  often  much  less.  With  a  higher  temperature  and  strong 
light,  the  error  averages  much  more,  and  the  distances  deduced  are 
short ;  with  lower  temperatures  the  distances  are  long.  The  error  in 
the  distances  deduced  increases  out  of  all  proportion  to  the  distances 
themselves  ;  so  that  it  does  not  follow  that  because  we  find  an  error 
of  10  or  20  links  in  a  mile,  that  we  will  find  twice  that  error  in  a  two- 
mile  distance.  You  will  probably  find  the  error  increase  in  the  ratio 
of  the  third  or  even  fourth  power  of  the  ratio  of  increase  in  the  dis- 
tance. Why  that  is  need  not  be  discussed  just  now,  as  it  would 
exceed  the  limits  of  a  reasonable  paper  itself,  and  besides  I  am  not 
quite  clear  as  to  why  it  is  myself.  If  you  have  one  of  the  ordinary 
forms  of  transit  it  will  be  well,  as  a  check  to  the  work  of  the  micro- 
meter, to  have  a  micrometer  head  put  on  the  tangent  screw  of  the 
telescope,  so  that  small  vertical  angles  can  be  measured  in  that  way. 
I  had  my  four-inch  D.  L.  pattern  transit  fitted  that  way  at  a  very 
small  cost,  and,  when  using  that  instrument,  always  checked  the 
micrometer  work  with  it,  and  found  the  agreement  between  the  two 
entirely  independent  methods  very  close.  In  practice  it  sometimes 
(owing  to  unfavourable  background  and  the  division  of  light  in  the 
Lugeol  Micrometer)  happens  that  the  angle  cannot  be  satisfactorily 
read  with  the  latter  instrument  ;  in  many  of  such  cases  the  other 
arrangement  enabled  me  to  get  over  the  difficulty,  as  with  its  single 
image  there  was  no  blending  of  unfavourable  conditions.  W^henever 
I  could  not  satisfactorily,  by  one  or  the  other  instrument,  determine 
the  angle  subtended  by  the  base,  I  always  left  a  base  behind  me  from 
which  I  could  deduce  the  distance  from  the  succeeding  station.  This 
was  done  by  setting  up,  in  addition  to  the  picket  at  the  station, 
another  one  to  the  right  or  left  of  it,  at  right  angles  to  the  course  to 
be  measured  and  distant  from  the  station  30,  40  or  more  links,  as  the 
ground  would  permit.  From  the  succeeding  station  the  angle  sub- 
tended by  this  base  was  measured,  and  the  distance  deduced  from  it. 
Occasionally  it  would  happen  that  there  was  no  room  for  such  a  base  ; 
I  would  then,  by  a  pre-arranged  signal,  let  the  base  men  know  that  I 
wanted  them  to  erect  such  a  base  where  they  were,  and  I  would 
measure  the  angle  subtended  by  it  from  my  station.  On  my  arrival 
at  the  following  station  I  would  measure  the  inclination  of  this  base 
to  the  course  it  was  intended  to  measure,  and  if  found  not  at  right 
angles  to  its  length  was  reduced  to  its  tangential  length.  It  was 
sometimes  found  necessary  to  do  this  in  the  case  of  leaving  a  base 
behind.     In  order  to  facilitate  as  much  as  possible  such  cases,  it  is 
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necessary  that  you  have  a  good  flag  to  signal  with,  and  your  base 
men  have  a  good  field-glass,  or  telescope,  to  see  distinctly  what  you 
do  signal.  For  a  flag  I  used  a  piece  of  bleached  cotton  a  yard  wide 
and  two  yards  long.  It  very  seldom  occurred  that  the  signals  made 
with  this  could  not  be  distinctly  seen.  It  is  necessary  that  this  be 
kept  clean,  or  renewed  occasionally,  as  a  dirty  one  is  not  much  use. 
Your  base  men  should  be  thoroughly  drilled  in  your  code  of  signals 
before  starting  ;  otherwise  )'0u  may  have  annoying  misunderstandings 
and  delay. 

An  amusing  instance  of  this  occurred  the  first  day  of  my  first 
micrometer  survey.  My  flag  was  a  small  piece  of  red  cloth,  which 
worked  all  right  the  first  four  or  five  courses,  none  of  which  were  a 
mile  ;  then  came  one  of  a  mile  and  three-fourths,  in  which  I  was  in 
the  shade  of  some  large  spruce.  Do  what  I  might,  I  could  not  make 
the  base  men  understand  I  was  through  with  them  there.  At  last,  in 
desperation,  I  pulled  the  cover  off  the  canoe  and  waved  it  with  all  my 
might.  This  answered.  In  the  evening  I  asked  them  what  was  the 
matter,  and  they  innocently  told  me  they  could  see  nothing  until  I 
waved  my  white  pocket-handkerchief.  Imagine  their  surprise  when 
I  told  them  the  white  handkerchief  was  the  canoe-cover, -a  piece  of 
cotton  duck  17  feet  long  and  6  feet  wide. 

Each  one  can  devise  for  himself  his  code,  but  I  found  the  follow- 
ing work  well : — The  flag-pole  held  horizontally  to  the  right,  with  the 
flag  hanging  perpendicularly  from  it,  signified  that  I  was  ready  for 
the  base  to  be  erected  ;  when  I  was  through,  it  was  signalled  by  wav- 
ing the  flag  across  the  line  of  sight  high  above  the  head.  If  the  con- 
ditions for  seeing  and  making  a  satisfactory  measurement  were  not 
favourable,  it  was  shown  by  waving  the  flag  low  in  front  of  the 
observer  ;  and,  if  I  Avished  them  to  put  up  a  base  for  me  at  their 
point,  I  immediately  followed  this  by  quickly  waving  the  flag  verti- 
cally on  the  left  side  of  the  signal  man.  Of  course  it  was  necessary 
for  one  of  the  men  at  the  base  to  be  on  the  look-out  all  the  time  they 
were  at  a  station,  for  some  time  after  the  survey  commenced ;  but  expe- 
rience soon  taught  them  just  what  to  expect  and  when  to  expect  it. 

My  experience  is  that,  with  courses  averaging  a  mile,  on  a  down- 
stream survey  about  20  miles  per  day  can  be  made,  and  on  an  up- 
stream from  15  to  20.  The  greatest  number  of  stations  I  set  up  in 
one  day  was  37,  but  that  was  an  exceptionally  long  day.  The  greatest 
distance  I  have  made  in  one  day  was  23^  miles,  and  strangely  enough 
that  was  on  an  up-stream  work  (on  the  Mackenzie).  There  were  only 
twelve  stations  in  it.  The  next  greatest  was  going  down  the  Atha- 
basca, 23  miles,  with,  I  think,  about  18  stations  in  it.  Had  I  plenty 
of  time  to  do  my  work  in,  I  Ayould  instruct  my  base  men  to  confine 
themselves  to  distances  of  about  a  mile,  as  far  as  practicable  ;  but 
when  you  have  a  long  distance  to  go  and  a  short  time  to  do  it  in,  with 
the  certainty  of  a  tiresome  snowshoe  tramp  of  perhaps  hundreds  of 
miles  if  you  are  frozen  in,  they  are  very  apt  to  think  they  have  gone 
only  a  mile  when  they  have  gone  upwards  of  two ;  and,  though  you 
expostulate  with  them,  you  are  not  very  emphatic  about  it. 
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It  should  always  be  made  a  point  to  take  along  an  instrument  with 
which  latitudes  can  be  simply  determined,  and,  during  the  course  of 
the  survey,  as  many  latitudes  as  the  weather  will  permit  should  be 
taken.  If  your  transit  is  not  fitted  with  a  vertical  arc  of  the  requisite 
precision,  a  small  reflecting  circle  and  false  horizon  is  convenient  and 
simple  ;  and,  by  combining  meridian  altitudes  of  north  and  south 
stars,  close  and  reliable  results  can  be  obtained. 

To  determine  the  latitude  and  longitude  accurately  of  your  princi- 
pal pomt,  you  will  require  an  astronomical  transit.  To  determine 
latitudes  with  it,  it  will  have  to  be  set  up  in  the  "  prime  vertical ";  or, 
better  still,  have  a  fine  level  attached  to  it  on  the  principle  of  the 
zenith  telescope.  The  stand  for  this  instrument,  in  order  to  give  it 
the  necessary  firmness,  has  to  be  made  very  heavy.  This  is  a  serious 
item  for  us.  In  order  to  overcome  this,  I  had  brass  Y's  made  for  the 
telescope  I  used,  which  are  only  a  few  pounds  weight  and  answer 
just  as  well  as  the  stand.  A  stump  of  a  tree  of  the  requisite  size  is 
selected,  the  middle  portion  cut  out  of  it  in  the  direction  of  the  meri- 
dian, the  Y's  I  have  mentioned  are  then  firmly  screwed  to  the  sides 
of  the  stump  in  such  a  position  that  the  telescope  when  placed  on 
them  will  revolve  nearly  in  the  meridian.  It  is  finally  adjusted  in 
inclination  and  azimuth  by  the  attachments  to  the  Y's.  When  a  suit- 
able stump  was  not  available,  I  have  made  a  good  stand  by  combin- 
mg  a  couple  of  pieces  of  timber,  7  or  8  inches  square  and  8  or  10  feet 
long,  in  the  form  of  the  letter  X  ;  but  with  one  part  of  it  made  much 
longer  than  the  other.  This  was  carefully  and  firmly  planted  in  the 
ground  m  the  proper  direction,  the  Y's  firmly  screwed  to  the  top  of 
the  timber  and  the  final  adjustment  made  as  before.  With  this 
arrangement  I  am  confident  I  have  got  as  good  results  as  with  the 
regulation  stand,  and  saved  the  transport  of  upwards  of  200  pounds 
of  rather  bulky  outfit.  Before  beginning  to  observe,  a  platform  should 
be  built  around  the  stump  or  stand,  above  the  ground,  to  prevent 
any  vibration  of  the  telescope  in  making  the  necessary  movements 
around  it. 

In  compiling  your  returns  of  survey,  the  latitude  observations  will 
show  the  errors  of  the  micrometer  work,  and  if  a  record  is  kept  of  the 
atmospheric  conditions  for  each  day,  you  can,  with  this  data  and  the 
lengths  of  the  courses,  apportion  the  error  in  the  intervals,  so  that 
there  will  be  very  little  error  in  the  final  plot. 

If  you  have  only  to  make  a  track  survey — that  is,  one  in  which 
the  azimuths  are  taken  with  a  compass  and  the  distances  inferred 
from  the  time  taken  to  travel  over  them — your  instrumental  equip- 
ment need  only  be  a  reflecting  circle  or  sextant,  and  a  false  horizon 
with  a  chronometer,  or  more  than  one  if  convenient.  In  conducting 
such  a  survey  you  should,  as  often  as  is  possible,  determine  the  mag- 
netic inclination  of  the  compass  used,  and  as  often  as  possible  test 
the  rate  at  which  you  travel.  On  such  a  survey  it  is  essential  that 
you  observe,  as  often  as  possible,  for  latitude,  by  meridian  altitudes 
of  north  and  south  stars  ;  or,  better  still,  circum-meridian  altitudes  of 
the  same  stars.     For  time  and  longitude,  observe  altitudes  of  stars 
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east  and  west  of  the  meridian,  when  near  the  prime  vertical,  and  if 
possible  not  less  than  30°  above  the  horizon.  By  observing  stars  on 
both  sides  of  your  zenith,  you  eliminate  the  results  of  index  error  in 
your  instrument.  My  experience  is,  you  never  know  just  what  the 
index  error  of  a  sextant  is;  as  I  found  it  different  in  different  atmos- 
pheric conditions.  The  reflecting  circle  I  used  last  season,  in  ordin- 
ary summer  temperature,  was  eccentric  about  40";  but  in  the  winter, 
in  low  temperatures,  I  found  it  nearly  3'. 

Before  starting  on  your  survey,  provide  yourself  with  as  many 
different  maps  of  the  district  you  are  to  pass  through  as  you  can. 
Very  probably  many  of  them  are  mere  guesses  based  on  hearsay,  but 
they  are  valuable  in  that  they  show  you  what  you  may  expect  to  find 
somewhere  in  your  route.  By  combining  them  you  can  generally, 
though  not  always,  map  out  your  route  and  make  your  plans  accord- 
ingly. You  will  generally  find,  however,  that  you  have  to  go  it  blind, 
so  to  speak,  until  you  enter  the  confines  of  your  work  ;  here  you  can 
learn  from  the  natives  the  general  character  of  your  route,  and  the 
number  and  nature  of  obstacles  in  it.  In  this,  however,  as  in  every 
other  human  attribute,  you  will  find  many  kinds  and  degrees  of  intel- 
ligence. Here,  as  in  civilization,  the  greatest  curse — to  use  a  strong 
term— is  the  man  who  knows  everything.  You  have  but  to  ask  him 
about  a  place  or  thing,  and  he  immediately  begins  a  tedious  descrip- 
tion of  it,  which  generally  has  some  truth  in  it,  but  in  the  main  is 
imaginary.  Get  him  to  make  a  map  and  then  note  his  remarks  upon 
it,  and  you  will  be  disgusted  with  the  general  result.  Possess  your 
soul  in  patience  ;  don't  get  prejudiced  ;  get  as  many  different  maps 
from  as  many  different  men  as  you  can,  and  in  the  end  you  can  build 
a  tolerably  good  one  out  of  them  all.  You  will  also  likely  find  that 
some  one  of  them  embodies  the  main  features  of  all  the  rest.  You  can 
rely  on  the  man  who  made  that  one.  One  striking  feature  of  Indian 
maps  is  the  general  absence  of  all  idea  of  scale  ;  no  two  of  them  will 
delineate  the  same  stream,  for  instance,  anywhere  nearly  alike  except 
by  accident.  It  seems  to  me  their  conception  of  distance  on  their 
sketch  is  based  on  the  time  it  has  taken  them  to  travel  over  the  differ- 
ent parts  ;  but  I  have  found  so  many  glaring  exceptions  to  this  that 
I  do  not  give  it  as  general.  The  best  way—  in  fact  the  only  wa}/^ — to 
get  an  idea  of  distance  from  them,  is  to  find  the  time  it  has  taken 
them  to  travel  over  it,  taking  all  possible  care  to  learn  the  conditions 
at  the  time  of  travel ;  such  as  the  time  of  the  year,  the  state  of  the 
weather  ;  whether  they  were  travelling  light  or  loaded  ;  whether  game 
was  plenty  or  scarce  ;  whether  they  had  plenty  to  eat  or  were  hungry 
— in  fact,  anything  that  would  be  likely  to  hurry  or  retard  them  on 
their  march.  Right  in  the  way  of  the  acquisition  of  this  information 
comes  in  the  general  repugnance  of  the  Indian  to  being  questioned. 
If  you  could  converse  with  him  and  had  lots  oi  time  and  means  to 
entertain  him  sumptuously,  you  could  get  all  the  knowledge  he  is 
possessed  of — probably  more  ;  but  to  start  in  cold  blood  and  draw  it 
out  of  him  by  a  series  of  short,  pointed  questions,  is  contrary  to  his 
ideas  of  the  nature   of  things.      The  probabilities   are  that   if  you 
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attempt  to  question  him  too  much  he  will  shut  up  altogether.  Above 
all,  avoid  pointing  out  to  him  what  you  think  is  absurd  or  contra- 
dictorj'  in  his  statement.  Such  is  not  "received  with  thanks "  by 
him  ;  and,  if  you  do,  you  have  very  likely  incurred  his  pity,  if  not  his 
contempt.  "  What  does  a  poor,  ignorant  white  man  know  about 
these  things  ?  "  Swallow  all  he  gives  you,  and  digest  and  assimilate 
all  you  can  of  it ;  but  don't  refuse  anything  or  he  will  likely  cut  short  • 
the  supply. 

I  have  heard  many  amusing  anecdotes  of  their  contempt  for  whites 
who  don't  believe  what  they  tell  them  ;  but  they  are  too  lengthy,  and 
would  be  out  of  place  here. 

Another  discordant  feature  in  their  map-making  is  the  want  of 
agreement  as  to  the  position  of  the  general  features  in  it  with  refer- 
ence to  the  cardinal  points  of  the  compass.  Very  seldom  v/ill  two 
of  them  independently  agree  on  the  direction  of  any  distant  point. 
Often  I  have  marked  the  terminal  points  of  a  route  I  wished  them  to 
sketch  in  on  a  piece  of  paper,  and  held  it  in  its  proper  position  with 
reference  to  the  meridian  ;  but  very  seldom  could  they  do  it  without 
turning  the  paper  around  to  suit  their  idea  of  direction.  It  will  be 
found  that  though  they  know  the  country  well,  they  have  not  much 
capacity  for  conveying  an  intelligent  description  of  it  to  a  stranger, 
whatever  they  may  do  among  themselves  or  with  friends.  If  you 
employ  any  of  them  as  guides,  don't  ask  them  too  many  questions 
about  what  is  ahead  if  you  wish  to  retain  their  good  will  and  confi- 
dence ;  they  seem  to  infer  from  it  that  you  doubt  their  competence  to 
guide  you,  and  grow  sulky.  Don't  be  surprised  if  you  find  your  guide, 
though  he  knows  the  route  well,  make  many  mistakes  as  to  the  time 
of  arrival  at  different  points  on  your  route.  It  seems  to  me  they 
generally  build  their  time-tables  on  the  time  or  times  it  has  taken 
them  to  go  over  the  ground,  and  they  don't  realize  for  some  time  that 
they  are  travelling  under  different  conditions.  Don't  be  surprised  if 
3'ou  find  many  guides  among  them  like  the  Irish  pilot  who  declared 
he  knew  every  rock  in  the  bay,  and  when  the  ship  struck  one 
exclaimed,  "  An'  be  jabers  that's  one  of  'em  !  "  Very  retentive  mem- 
ories are  not  more  common  with  them  than  others  ;  and  1  have  seen 
many  of  them  who,  to  use  a  common  phrase,  got  lost,  and  did  not 
know  as  much  about  where  they  were  as  I  did  at  the  time — though 
very  unwilling  to  admit  it. 

I  would  say  to  you  emphatically  :  don't  depend  too  much  on  them. 
Exercise  all  possible  care  and  keep  just  as  sharp  a  look-out  as  if  you 
Avere  without  them  ;  but  be  just  as  careful  that  they  don't  see  that 
you  distrust  them.  By  consulting  the  officer  in  charge  of  the  post  or 
posts  nearest  to  your  route,  you  will  generally  be  referred  to  some  one 
fairly  reliable,  to  whom  you  can  apply  for  information  or  secure  as  a 
guide  ;  but  you  will  very  often  find  that,  just  when  you  want  them, 
the  best  men  are  engaged  by  the  traders  or  missionaries.  In  obtain- 
ing information  from  them  concerning  country  beyond  your  route,  it 
is  important  to  interview  them  several  times,  as  very  rarely  do  they 
give  you  all  they  know  at  one  sitting,  and  it  would  be  unreasonable 
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to  expect  them  to  do  so.  Also,  as  far  as  you  can,  have  such  infor- 
mation confirmed  or  corrected  by  as  many  others  as  you  can. 

In  getting  names  of  places,  it  is  important  to  learn  from  them  why 
the  names  were  given,  and  whether  or  not  the  name  is  merely  local, 
or  general.  You  will  find  many  places  have  names  which  are  merely 
local,  and  were  given  for  some  absurd  or  childish  reason  by  some 
local  character,  and  are  only  known  as  such  by  himself  and  a  few 
others. 

In  descending  streams,  if  you  are  making  a  micrometer  survey, 
the  rate  of  the  current  can  be  fairly  well  determined  by  sending  your 
canoe  into  mid-stream  in  a  calm  day,  putting  your  paddle  two  or  three 
feet  vertically  into  the  water,  with  the  blade  across  current,  and 
timing  yourself  over  the  courses.  By  repeating  this  in  different  rates 
of  currents,  at  frequent  intervals,  you  soon  learn  to  rate  a  current 
fairly  well  by  looking  at  it.  The  same  rate  of  current,  however,  has 
a  different  appearance  in  different  depths  of  water,  and  with  different 
bottom  formations. 

In  descending  rapid-,  even  if  you  have  a  guide,  it  is  well  to  take  a 
good  look  at  ihem  before  running  them.  This  can  be  best  done  by 
getting  as  high  above  the  river  as  possible  ;  do  this  at  several  points 
so  close  together  that  you  can  have  a  good,  clear  view  of  the  whole 
rapid  on  the  side  you  intend  to  run  on.  From  a  height  you  can  see 
better  the  whole  surface  of  the  water  than  when  standing  on  shore  ; 
but  you  must  always  bear  in  mind  that  you  will  find  the  water  much 
rougher  when  you  are  in  it  than  it  appears  to  be  when  looked  down 
upon.  When  you  are  making  this  examination,  if  any  place  appears 
to  you  to  be  shallow,  you  can,  if  not  too  far  out,  sound  it  by  throwing 
a  three  or  four  pound  stone  in  such  a  way  that  it  will  descend  verti- 
cally on  the  place  you  are  doubtful  about.  If  you  hear  distinctly  the 
sharp  blow  of  the  stone  on  the  bottom,  it  is  unsafe — unless  it  is  at  the 
end  of  the  rapid  ;  if  so,  you  can  slow  up  on  approaching  it  bv  holding 
your  paddles  or,  better  still,  good,  stiff  poles  firmly  against  the  bottom, 
and  then  taking  a  safe  time  to  cross  the  shallow.  It  is  very  import- 
ant to  know  just  where  to  enter  bad  places.  To  do  this  you  have  to 
know  the  set  of  the  current.  This  you  can  ascertain,  if  it  is  not  too 
far  from  you,  by  throwing  in  sticks  and  watching  their  drift  and  entr}' 
into  the  bad  spot ;  a  few  trials  will  show  you  just  where  to  drift  and 
how  to  steer.  When  in  very  rough  water,  unless  it  is  absolutely 
necessary  to  avoid  danger,  don't  drive  your  canoe  fast ;  if  you  do,  she 
will  ship  water.  If  she  were  simply  drifting  with  the  current,  she  will 
go  safely  through  places  in  which  she  might  be  swamped  if  driven  at 
speed.  When  she  is  running  she  cuts  into  waves  instead  of  riding 
them.  Never  turn  sharply  out  of  a  swift  current  into  an  eddy ;  you 
are  very  apt  to  be  upset  if  you  do. 

Don't  forget,  before  you  start  on  such  an  expedition,  to  provide 
every  man  in  the  party  with  a  good  life-preserver,  capable  of  support- 
ing at  least  17  pounds,  and  as  much  more  as  you  can  get.  The  most 
convenient  kmd  is  made  of  india-rubber  cloth,  which  you  fill  with  air 
by  blowing  ;  but,  as  generally  made,  they  are  much  too  small,  and 
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only  the  largest  size  possess  17  pounds  buoyancy.  One  of  this  buoy- 
ancy will  keep  a  man,  v/eighing  about  180  pounds,  head  and  neck  out 
of  the  water  without  any  exertion  on  his  part;  but  when  exerting 
himself  he  is  much  higher  out  of  water.  It  is  not  enough,  though,  to 
enable  him  to  help  a  companion  or  save  property  with  safety.  The 
confidence  which  it  gives  a  party,  in  any  place  into  which  they  will 
venture,  is  worth  much  ;  they  feel  perfectly  safe  about  themselves  • 
and  don't  lose  their  heads,  as  they  otherwise  might. 

In  ascending  streams  of  more  than  three  miles  per  hour  current, 
the  quickest  and  easiest  way  is  tracking  ;  that  is,  one  of  the  party 
walking  along  the  bank  and  hauling  the  canoe  with  a  line.  This  line 
should  be  so  attached  that  the  canoe  will  keep  out  from  the  bank  by 
the  mere  act  of  being  hauled.  The  line  need  not  be  heavy  :  in  ordin- 
ary current  a  good,  strong  fishing  line  is  strong  enough,  but  in  rapids 
you  want  a  hard  spun-line  of  at  least  one-eighth  of  an  inch  in  dia- 
meter. One  unaccustomed  to  it  could  hardl)'^  believe  what  steep 
inclines  in  a  rapid  such  a  line  will  haul  a  canoe  up.  If  your  line  is 
heavy  in  easy  water  it  curves  and  sinks  in  the  water,  thereby  keeping 
the  boat  too  close  to  the  shore  ;  it  also  catches  on  sunken  sticks  and 
stones,  causing  trouble  and  delaj'.  In  ascending  a  rapid  in  this  way, 
there  are  only  two  ways  in  which  accidents  can  happen  :  one  is,  the 
line  breaking  in  a  bad  spot  ;  the  other  is,  putting  the  canoe  into  a 
rushing  current  out  of  an  eddy  too  square  with  the  current — to  do  so 
is  to  invite  disaster.  Your  line  may  break,  your  canoe  upset,  or  the 
water  rush  over  her  side  and  fill  her.  Enter  her  as  nearly  parallel 
with  the  current  as  you  can,  and  keep  your  line  tight  while  doing  so, 
that  there  may  be  no  undue  strain  on  it  when  it  does  tighten. 

To  enable  you  to  make  your  report  as  complete  as  possible,  you 
should  provide  yourself  with  a  good,  self-registering  thermometer,  and 
the  minimum  temperature  of  every  day  should  be  noted  ;  also  the 
temperature  at  mid-day,  or  soon  after.  Also  the  temperature  of  the 
river  water  should  be  frequently  noted.  The  latter  is  important  to 
yourself  in  the  fall,  as  indicating  in  a  general  way  how  much  longer 
you  will  have  open  water.  In  clear  open  water  a  large  stream  cools 
very  slowly,  so  that,  if  the  temperature  of  the  water  is  about  40 
degrees,  you  may  look  forward  to  eight  and  ten  days  without  ice  ;  but 
if  a  heavy  snow-fall  comes  on,  start  at  once  for  the  nearest  post. 

Also  provide  yourself  with  an  aneroid  barometer  of  good  size,  and 
before  starting  adjust  it  by  a  good  mercurial  to  the  proper  reading; 
note  its  reading  at  least  once  a  day.  As  soon  as  possible  after  your 
return,  compare  it  again  with  a  mercurial ;  if  there  is  much  difiference, 
your  knowledge  of  what  it  has  gone  through  on  the  journey  will  help 
you  to  adjust  the  difference  properly.  In  running  down  a  river,  if 
there  is  much  fall  you  can,  by  reading  it  at  frequent  intervals — say 
every  quarter  or  half  hour,  or  at  the  head  and  foot  of  every  steep  part 
—  arrive  at  a  very  fair  estimate  of  the  ascent  in  that  part  of  the  river  ; 
but  in  ordinary  currents  it  is  practically  useless.  The  use  of  the  daily 
record  is  obvious.  In  the  interest  of  science  you  should  collect  as 
many  specimens  of  the  fauna,  flora  and  geology  of  the  region  you  pass 


EXPLORATORY   SURVEYS,  59 

through  as  you  can.  Some  of  the  specimens  may  have  more  than  a 
scientific  interest,  for  they  may  help  to  determine  the  general  charac- 
ter of  the  country,  or  its  general  meteorological  conditions.  I  must 
say,  however,  if  a  surveyor  attends  to  his  own  professional  duties 
properly  and  fully,  he  has  not  very  much  time  to  attend  to  those 
matters  ;  and  very  often  when  he  sees  some  specimens  that  he  would 
like  to  acquire,  he  is  so  situated  and  engaged  that  it  is  practically 
impossible  for  him  to  do  so  ;  yet,  it  is  not  out  ot  his  power  to  do  some- 
thing. All  information  you  may  get  should  be  noted  at  once,  with 
the  date,  place  and  name  of  party  giving  it,  and  any  comments  you 
may  have  to  make  on  it,  or  conclusions  to  draw  from  it. 

In  conclusion  I  would  say,  aim  at  collecting  all  possible  informa- 
tion, even  if  it  is  not  pertinent  to  the  object  of  your  expedition,  nor 
of  a  nature  to  be  inserted  in  your  report  ;  you  will  probably  find  use 
for  it  some  day,  or  it  may  be  useful  to  someone  else. 


yThis  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  iu  its  Papers  by 
Mei)ibers,'\ 


ARE  THE  GREAT  LAKES  RETAINING  THEIR 
ANCIENT    LEVEL? 

Bv  STAFF  COMMANDER  J.  G.    BOULTON,  R.N., 
Ottawa. 


This  question  is  not  easy  to  answer  definitely  from  past  experience, 
because,  as  far  as  I  am  aware,  there  are  no  continuous  records  of  the 
movements  of  lake  waters,  further  back  than  thirty  years.  During 
this  period,  careful  records  have  been  kept,  and  the  question  would 
have  been  better  put  in  the  shape  of — "Are  the  great  lakes  likely  to 
maintain  the  mean  level  of  the  last  thirty  years  ?" — or  it  might  have 
been  put — "  Have  we  any  reason  to  fear  the  lakes  are  being  slowl}'. 
but  surely  drained?"  I  was  led  to  make  a  few  remarks  on  this  subject 
because  of  the  unprecedentedly  low  stage  of  water  at  the  present  time 
on  all  the  lakes  excepting  Lake  Superior.  I  have  no  theory  to  pro- 
pound as  to  the  future  movement  of  the  lake  waters;  my  object  has 
been  simply  to  collect  and  give  the  Association  what  information  1 
can  upon  the  present  and  past  condition  of  the  inland  seas,  and  invite 
opinion  on  the  likelihood  of  their  future  movements. 

Many  of  the  members  here  present  have  read  of  the  anxiety  of 
ship-owners  and  vessel  captains  about  the  low  stage  of  water  last 
year,  and  there  is  little  wonder  at  their  alarm,  when  official  records 
kept  by  the  United  States  Government  show  that  before  the  close  of 
last  navigation  the  water  in  Lake  Huron  was  three  and  a-half  feet 
lower  than  the  level  in  June,  1886. 

What  no  doubt  increases  the  alarm  is  that  this  is  not  a  sudden 
dip,  but  a  steady  fall  of  half  a  foot  a  year  since  1886.  All  members 
of  this  Association  know  sufficient  of  marine  matters  to  understand 
how  seriously  this  action  of  the  water  may  have  effected  the  earnings 
of  some  of  the  splendid  3,000  ton  steamers  belonging  to  the  States, 
trading  from  Lake  Erie  to  Lake  Superior,  built  in  1886,  when  the 
water  had  stood  at  a  high  and  apparently  permanent  level  for  four 
years  ;  vessels  which  when  loaded  were  drawing  all  the  water  the 
canals  and  artificial  channels  could  give  them  in  the  high  stage  of 
1882  to  1886,  all  finding  on  their  last  trips  in  the  fall  of  last  year  three 
and  a-half  feet  less  water  ;  that  is,  if  they  made  the  trips  at  all,  which 
they  could  only  do  with  half  cargo.  To  these  men,  Canadian  ship- 
owners, and  to  lake  commerce  generally,  the  question  of  the  mainten- 
ance of  the  lake  level  is  a  very  important  matter. 

From  records  of  the  rain  and  snow  fall  kindly  furnished  me  by 
Charles  Carpmael,  Esq.,  it  appears  that  the  diminished  quantities  of 
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precipitation  since  1886  is  nearly  equivalent  to  the  amount  the  water 
has  fallen  below  the  mean  level  since  that  date.  In  Lake  Superior 
the  rain  fall  has  been  normal,  and  the  level  has  not  lowered  like  that 
of  the  other  lakes. 

Those  well  up  on  the  subject  of  forestry  will  be  able  to  say 
whether  the  clearing  of  the  forests  by  fire  and  axe  is  likely  to  cause  a 
permanent  diminution  of  rain  and  snow. 

Evaporation  plays  an  important  part  in  the  lowering  of  the  level 
of  the  lakes,  no  doubt,  not  merely  from  the  sun's  rays  (which  in  the 
course  of  the  survey  my  officers  and  myself  have  reason  to  feel  hot 
enough  at  times),  but  by  the  dry  westerly  winds  accompanying  a 
bright  sky  and  blowing  with  great  force  and  evaporating  effect  when 
forming  the  dry  rear  semicircle  of  the  revolving  storms  which  pass 
over  the  lakes. 

An  alteration  in  the  meteorological  conditions  to  cause  a  pre- 
ponderance of  these  winds  in  duration  and  force  would  no  doubt  have 
a  marked  effect  on  the  water  of  the  lakes. 

The  Welland  Canal  is  an  additional  outlet  for  Lake  Erie,  the 
Sault  Canal  for  Lake  Superior,  lower  canals  for  River  St.  Lawrence, 
and  the  deepening  of  St.  Clair  River  for  Lake  Huron.  But  I  leave 
to  hydraulic  engineers  to  calculate  the  additional  quantity  of  water 
carried  off  in  this  artificial  way. 

Another  interesting  calculation  would  be  the  wearing  effect  of 
continual  running  water  at  the  various  rapid  outlets.  It  is  possible 
that  the  rocky  spots  of  these  lakes  are  wearing  deeper  by  this  natural 
means. 

It  is  not  necessary  to  say  much  about  the  reported  sub-aqueous 
and  subterranean  passage  from  Lake  Huron  to  the  Gulf  of  St.  Law- 
rence, because  it  is  probably  of  very  ancient  origin,  and  may  be  con- 
sidered a  constant  factor  affecting  equally  both  sides  of  the  equation 
— the  future  and  the  past.  Should  any  member  of  the  society  have 
made  a  survey  of  this  passage  at  any  time  a  few  words  about  it  might 
be  interesting.  This  tradition  has  some  value,  however,  on  account 
of  its  being  handed  down  by  seamen  whose  veracity  on  all  matters 
maritime,  we  all  know,  has  never  yet  been  impugned. 

In  1838,  there  seems  to  have  been  the  highest  stage  of  which  we 
have  any  authentic  record. 

This  high  water  has  been  used  by  the  United  States  authorities 
as  the  plane  of  reference  for  their  soundings  on  their  charts  and  for 
the  records  of  the  oscillations  to  which  I  have  alluded. 

From  1859  to  1887  the  mean  water  surface  of  Lake  Ontario  was 
two  feet  four  inches  below  the  high  water  of  1838 ;  there  has  been  on 
the  whole  a  gradual  fall  from  1859  to  1872,  and  a  similar  rise  to  1888, 
I  have  not  the  records  from  1888  to  date,  but  have  reason  to  believe 
the  fall  has  been  similar  to  that  on  Lakes  Huron  and  Michigan,  for 
which  there  are  records  to  end  of  last  year.  In  Lake  Ontario  during 
this  period  of  twenty  eight  years  the  water  has  fluctuated  from 
eighteen  inches  above  to  the  same  distance  below  the  mean  level  for 
that  period.  The  relationship  between  the  rain  fall  and  stage  of  water 
in  this  lake,  however,  is  not  very  apparent.     The  yearly  rise  and  fall 
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ranges  greater  in  this  than  in  any  other  lake,  as  much  as  four  feet  in 
1867,  the  highest  water  taking  place  in  May,  and  the  lowest  in  mid- 
winter. 

In  Lake  Erie  the  mean  level  from  1859  to  1887  is  2.1  feet  below 
the  high  water  of  1838  ;  though  the  records  are  not  printed  to  date 
there  is  every  reason  to  believe  that  the  water  since  1887  has  fallen 
similarly  to  that  of  Lake  Huron,  for  which  we  have  records.  There 
has  been  a  gradual  fall  from  1859  to  1872,  and  a  corresponding  rise  to 
1887,  but  not  so  marked  as  in  Lake  Ontario.  The  fluctuations  on 
either  side  of  the  mean  line  have  not  been  so  great  as  on  Lake 
Ontario,  nor  has  the  yearly  range  exceeded  one  and  three-quarters 
feet,  excepting  twice. 

For  Lakes  Huron  and  Michigan  the  mean  level  from  1859  to  1887 
is  2.8  below  the  high  water  of  1838.  There  was  a  period  of  low  water 
from  1864  to  i86g,  again  in  1872-3.  also  in  1879  and  1880.  The  water 
then  rose  steadily  to  1886,  and  has  fallen  over  three  feet  since,  or  to 
one  and  a-half  feet  below  the  mean  level  of  1859  to  1889.  The 
average  yearly  fluctuation  is  about  fifteen  inches.  In  these  two  lakes 
the  periods  of  high  water  have  been  attended  by  copious  rain-falls, 
and  vice  versa. 

For  Lake  Superior  the  mean  level  from  1859  to  1887  is  given  as 
three  feet  below  the  high  water  of  1838,  and  this  level  it  has  main- 
tained to  the  present  time  very  steadily  ;  the  relationship  of  the  level 
to  the  rain-fall  is  not  very  evident  here.  The  yearly  rise  and  fall  is 
about  one  foot. 

On  all  the  lakes,  excepting  Lake  Superior,  the  period  from  i88i  to 

1886  was  attended  by  high  water,  it  being  during  the  principal  summer 
months  one  foot  higher  than  the  mean  from  1859  to  1887.  This 
period  was  sufficiently  long  for  men  who  had  not  studied  the  previously 
recorded  movements  of  the  waters  to  conclude  that  this  stage  of  water 
was  the  normal  condition,  and  quite  accounts  for  the  alarm  of  the  ship- 
owners and  masters  who  have  had  unpleasant  reminders  by  the 
grounding  of  their  vessels  that  the  water  has  been  steadily  falling  nearly 
half  a  foot  yearly  since  1886. 

The  water  in  Lake  Ontario  attains  its  maximum  in  May;  Lake 
Erie,  in  June;  Huron  and  Michigan,  July  and  August;  Lake  Superior, 
in  August  and  September. 

The  sudden  fall  of  the  water  since  1886  was  very  noticeable  on  the 
steep  shores  of  the  vicinity  of  Parry  Sound  last  year,  the  rocks  being 
stained  black  and  void  of  vegetation  for  two  to  two  and  a-half  feet 
above  the  level  of  the  present  water.  Admiral  Bayfield  in  1820  shows 
these  as  clean  granite  rocks  just  level  with  the  water  in  that  year.     In 

1887  these  two  rocks  were  in  the  same  condition. 

General  Poe,  U.S.A.,  the  best  authority,  probably,  on  the  hydro- 
graphy of  the  inland  seas,  says  in  a  letter  to  me : — "  I  cannot  believe 
that  the  unprecedentedly  low  water  in  Lake  Huron  will  continue,  but 
I  think  the  level  will  come  up  agam  as  soon  as  the  precipitation 
becomes  normal.  For  four  or  five  years  in  succession  the  precipita- 
tion in  the  basins  below  Lake  Superior  has  been  below  the  mean,  a 
fact  which  sufficiently  explains  the  low  stage  we  now  have.     Still,  I 
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am  further  of  the  opinion  that  the  surface  of  the  lakes  has  been  at 
some  time  at  a  considerable  lower  level  than  that  of  which  we  have 
any  record,  and  it  is  possible  that  the  subsidence  may  continue  until 
that  lower  stage  is  reached.  That  is,  evidence  exists  to  show  that  we 
are  now  in  the  highest  stage  of  a  series  of  fluctuations  which  have  long 
periods,  probably  a  century  or  two." 

Mr.  Carpmael,  the  Director  of  the  Observatory  at  Toronto,  says  : — 
"As  to  whether  the  recent  deficiency  in  rainfall  is  likely  to  be 
permanent,  this  is  a  question  of  great  difficulty  ;  it  seems  not  unlikely, 
to  a  limited  extent,  it  may  be,  owing  to  the  diminution  of  the  forests." 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 


CEMENTS   AND    CEMENT    MORTARS. 


By  M.  J.  BUTLER,  P.L.S.,  C.E., 
Napanee. 


Taking  into  consideration  the  many  valuable  papers,  reports,  etc.> 
pertaining  to  this  subject  that  have  appeared  in  recent  years,  it  must 
be  considered  a  mark  of  the  importance  of  the  subject. 

Cement  has  been  aptly  defined  as  being  the  '•  soul  of  masonry." 
With  most  engineering  works  masonry  is  the  all-important  part. 

What  is  cement  ?  The  following  definition  is  taken  from  Brandt 
and  Cox's  Dictionary  of  Science  and  Art:  "  In  building,  a  mixture  of 
carbonate  of  lime  and  silicate  of  alumina,  in  the  proportions  of  i6  to 
64  per  cent,  of  the  latter  to  84  to  36  per  cent,  of  the  former,  which 
possesses  the  faculty  of  setting  rapidly  under  water,  and  of  increasing 
in  hardness  with  time.  There  are  two  descriptions  of  cements,  the 
natural  and  the  artificial.  The  former  is  obtained  by  calcining 
natural  stone  ;  the  latter  is  obtained  by  the  calcination  of  a  mixture 
of  chalk  and  clay.  The  Roman  cements  are  a  type  of  the  first  class, 
and  Portland  cement  of  the  second,  these  names  having  reference 
to  some  supposed  resemblance  to  Roman  mortar  and  to  Portland 
stone." 

It  is  almost  needless  to  remark  that  the  foregoing  definition  is  one 
of  no  value,  from  the  fact  that  it  fails  to  lay  down  the  exact  com- 
position and  properties  of  either  natural  or  Portland  cement.  Having, 
however,  been  roughly  divided  into  two  classes,  it  may  be  advisable 
to  retain  this  form  while  we  proceed  to  give  the  distinguishing  char- 
acteristics of  each. 

Natural  cement  is  a  cement  made  from  magnesian  limestone,  by 
burning  the  stone  in  suitable  kilns  and  grinding  the  burnt  rocks  as 
finely  as  possible,  and  should  have,  as  nearly  as  may  be,  the  following 
composition  : — 

Silicic  Acid 32.00 

Alumina  and  Iron  Oxide 8.00 

Lime  Ca.  0 54  00 

Magnesia  Mg.  0 6.00 


100.00 


A  small  quantity  of  the  alkalies,  soda  and  potash,  are  also  frequently 
present. 
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TABLE   OF   TENSILE   STRENGTH— NATURAL   CEMENTS. 


Name. 

c 
0 

c 
0 

I-.' 

tn 

u 

a 

V 

>> 

Ix)uisville 

Sq.  in. 
72 
49 

71 

50 

150 
286 

282 

280 

73 
92 
90 

156 

145 
140 

Average  of  25,000  E.  C.  Clark,  Boston, 
Mass.,  drainage  tests 



290 

300 

Napanee  average  i.ooo  sample 

315 

Portland  cement  is  an  artificial  mixture  of  carbonate  of  lime  and 
clay  in  proper  proportions,  which  are  brought  by  suitable  means  into 
close  mechanical  contact,  formed  into  bricks,  dried,  burned  into  a 
hard  lava-like  clinker,  and  afterwards  ground  as  finely  as  possible. 
The  chemical  composition  of  which  should  be  : — 

Lime  Ca.  0 60.05 

Magnesia  Mg.  0 1.17 

Alumina  and  Iron  Oxide 1 1.30 

Silicia  Si.  O  ^   2 1 . 1 1 

Alkalies  (Soda  and  Potash) i  to  2  per  cent. 

"  Artificial  cement  was  manufactured  in  England  several  years 
prior  to  1824,  and  if  by  accident  a  portion  of  a  kiln  was  over-burned, 
producing  clinker,  this  portion  was  thrown  out  as  worthless.  During 
the  year  named  a  Mr.  Aspdin,  of  Leeds,  England,  thought  to  experi- 
ment with  some  of  this  waste  clinker,  and  after  pulverizing  and 
wetting  it  up  into  cakes  or  blocks  he  was  surprised  at  its  colour  and 
hardness.  It  resembled  in  colour  a  limestone  that  was  being  quarried 
for  building  purposes  on  the  Island  of  Portland,  in  Dorsetshire,  and 
in  taking  out  a  patent  for  the  new  product  he  named  it  '  Portland  ' 
cement.  Had  the  Portland  building  stone  been  light  coloured,  we 
should  never  have  heard  the  word  in  connection  with  hydraulic 
cement.  From  this  small  beginning  the  word  has  grown  to  be  a 
power  in  the  public  mind." 

The  writer  feels  constrained  to  give  the  above  a  place,  from  the 
fact  that  he  has  so  often  found  rather  erroneous  ideas  among  engineers 
as  to  the  meaning  and  origin  of  the  word  "  Portland," 

When  about  to  use  a  cement  the  important  question  is  to  draw  up 
a  specification  that  will  secure  a  suitable  quality  for  the  purpose  in 
view.  Too  often  we  find  some  such  specifications  as  the  following  : — 
"  The  cement  shall  be  the  best  English  Portland."  No  analysis,  no 
tests  for  setting,  fineness  nor  tensile  strength.  Now,  of  course,  every 
manufacturer  in  England  thinks  his  cement  the  best.  Ic  is  an  absurd 
and  unfair  specification.  Germany,  France,  Belgium,  Switzerland, 
the  United  States  and  Canada  all  produce  cements  quite  as  good  as 
England.  There  is  no  magic  in  the  word  "  Portland,"  nor  in  the 
combination  oi  English  with  it. 
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Another,  having  heard  tha.t  fineness  is  a  good  quahty,  the  finer  the 
better,  therefore  specifies  that  not  more  than  lo  per  cent,  shall  be  left 
on  a  sieve  of  10,000  meshes  to  the  square  inch.  Also  learning  that 
heaviness  is  a  desirable  quality,  therefore  specifies  in  conjunction 
with  the  above  fineness  that  the  cement  shall  weigh  not  less  than 
130  pounds  to  the  struck  bushel.  Now  it  so  happens  thai  these  two 
properties  are  incompatible  ;  a  very  fine  cement  cannot  be  a  very 
heavy  one,  from  the  fact  that  the  finer  the  material  is  ground  the  more 
bulky  it  becomes. 

At  the  present  time  the  tendency  is  to  call  for  too  high  a  tensile 
strength  with  neat  cement,  in  short  period  tests.  A  coarsely  ground, 
over-clayed  cement,  when  tested  neat,  will  show  the  highest  test  on  a 
period  of  one  or  seven  days. 

The  following  are  the  recommendations  of  a  committee  of  the 
American  Society  of  Civil  Engineers  to  bring  about  a  uniform  system 
for  testing  cements  : — 

"  It  is  recommended  that  tests  for  hydraulic  cement  be  confined 
to  methods  for  determining  fineness,  liability  to  checking  or  cracking, 
and  tensile  strength  ;  and  for  the  latter,  for  tests  of  seven  days  and 
upward  ;  that  a  mixture  of  i  part  of  cement  to  i  part  of  sand  for 
natural  cements,  and  3  parts  of  sand  for  Portland  cements,  be  used 
in  addition  to  trials  of  the  neat  cement.  The  quantities  used  in  the 
mixture  should  be  determined  by  weight. 

"  The  tests  should  be  applied  to  the  cements  as  offered  for  sale.  If 
satisfactory  results  are  obtained  with  a  full  dose  of  sand,  the  trials 
need  go  no  further.  If  not,  the  coarser  particles  should  first  be 
excluded  by  using  a  No.  100  sieve,  in  order  to  determine  approxi- 
mately the  grade  the  cement  would  take  if  ground  fine,  for  fineness  is 
always  attainable,  while  inherent  merit  may  not  be. 

"  Mixing,  etc. — The  proportions  of  cement,  sand  and  water 
should  be  carefully  determined  by  weight,  the  sand  and  cement 
mixed  dry,  and  all  the  water  added  at  once.  The  mixing  must 
be  rapid  and  thorough,  and  the  mortar,  which  should  be  stiff 
and  plastic,  should  be  firmly  pressed  into  the  moulds  with  the 
trowel,  without  ramming,  and  struck  off"  level ;  the  moulds  in  each 
instance,  while  being  charged  and  manipulated,  to  be  laid  directly 
on  glass,  slate  or  some  other  non-absorbent  material.  The  moulding 
must  be  completed  before  incipient  setting  begins.  As  soon  as 
the  briquettes  are  hard  enough  to  bear  it,  they  should  be  taken 
from  the  moulds,  and  be  kept  covered  with  a  damp  cloth  until 
they  are  immersed.  For  the  sake  of  uniformity  the  briquettes,  both 
of  neat  cement  and  those  containing  sand,  should  be  immersed  in 
water  at  the  end  of  twenty-four  hours,  except  in  the  case  of  one  day 
tests.  Ordinary,  fresh,  clean  water,  having  a  temperature  between 
60  and  70  degrees  F.,  should  be  used  for  the  water  of  mixture  and 
immersion  of  samples. 

"  The  proportion  of  water  required  varies  with  the  fineness,  age  or 
other  conditions  of  the  cement,  and  the  temperature  of  the  air,  but  is 
approximately  as  follows  : — 
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For  briquettes  of  neat  cement,  Portland,  about  25  per  cent. ;  natural, 

about  30  per  cent. 
For  briquettes  of  i    part  cement,  i   part  sand,  about  15  per  cent,  of 

total  weight  of  sand  and  cement. 

For  briquettes  of  part  i  part  cement,  3  parts  sand,  about  12  per  cent, 
of  total  weight  of  sand  and  cement. 

The  object  is  to  produce  the  plasticity  of  rather  stiff  plasterer's  mor- 
tar. An  average  of  five  briquettes  may  be  made  for  each  test,  only 
those  breaking  at  the  smallest  section  to  be  taken.  The  briquettes 
should  always  be  put  in  the  testing  machine  and  broken  immediately 
after  being  taken  out  of  the  water,  and  the  temperature  of  the 
briquettes  and  of  the  testing  room  should  be  constant  between  60  and 
70  degrees  F." 

For  ascertaining  the  fineness  of  cement  it  will  be  convenient  to  use 
three  sieves,  viz.  :— 

No.    50  (2,500  meshes  to  the  sq.  in.)  wire  to  be  No.  35,  Stubbs'  gauge. 

No.    74  (5,476       "  "  "      )         "         "         37 

No.  100  (10,000    "  "  "      )         "         "         40         "  " 

For  sand  two  sieves  are  recommended,  viz.: — 

No.  20  (400  meshes  to  the  sq.  in.)  wire  to  be  No.  28,  Stubbs'  gauge. 
No.  30  (900         "  "  "      )         "         "         31  "  «' 

Reject  the  material  retained  on  No.  20,  and  retain  material 
retained  on  No.  30. 

To  determine  if  a  cement  will  "  blow,"  as  it  is  called,  that  is,  to 
find  if  free  lime  is  present,  mix  up  some  small  pats  with  thin  edges, 
expose  them  to  the  air  until  set,  put,  say,  one  or  two  into  warm  water, 
and  note  if  any  cracks  appear  ;  if  none,  it  is  certainly  safe  to  use  at 
once. 

In  the  absence  of  proper  testing  machines,  it  is  often  desirable  to 
make  a  quick  examination  of  a  cement,  and  the  writer  submits  the 
following  : — 

I  St.  Fineness.  Test  with  10,000  mesh  sieve.  There  should  not 
be  more  than  15  per  cent,  retained  on  this  sieve. 

2nd.  Test  for  "  blowing  "  as  above  outlined.  If  in  warm,  moist 
air,  the  defect  will  be  at  once  apparent,  and  shows  the  cement  is 
insufficiently  seasoned. 

3rd.  Note  how  long  it  takes  to  set  hard  enough  to  resist  an  impres- 
sion with  the  finger  nail.  It  should  set  up  in  thirty  minutes,  when 
mixed  neat,  so  as  to  resist  the  finger  nail. 

Mortar. — The  cement  and  sand  should  be  mixed  dry  in  relative 
proportion  thoroughly.  Then  add  sufficient  water  at  once  to  make  a 
stiff,  plastic  mortar.  If  for  brick-work,  a  little  excess  of  water  will 
be  less  liable  to  do  harm  ;  if  for  concrete,  to  be  rammed  to  place,  less 
water  should  be  used.     It  cannot   be  too  strongly  insisted  on  that  in 
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the  case  of  natural  cement  mortars  a  very  slight  excess  of  water  will 
utterly  ruin  the  mortar.  Portland  cement  mortars  admit  of  more 
abuse,  yet  it  is  important  that  the  same  rules  be  applied  in  order  that 
we  may  get  the  best  results. 

DISCUSSION. 

Mr.  Alan  Macdougal — I  would  like  to  say  in  connection  with  this 
that  the  great  difficulty  in  getting  a  reliable  cement  test  is  really  to 
find  out  the  way  in  which  the  briquette  has  been  prepared,  because, 
as  Mr.  Butler  says — and  I  suppose  he  has  had  as  much  experience  in 
that  as  any  of  us — some  engineers  when  they  make  their  tests  press 
the  briquette  down,  they  ram  the  cement  in  hard,  and  in  that 
way  they  try  to  put  the  cement  into  the  conditions  under  which 
it  will  be  placed  when  put  in  the  work.  A  man  I  met  last  summer 
told  me  that  his  cement  test  ran  from  about  700  pounds.  Well, 
I  said,  if  you  have  got  a  thing  of  this  kind  it  will  knock  the  spots 
off  everything.  I  said  :  Do  you  ram  your  cement  ?  Yes,  he  said, 
I  do ;  I  ram  it  as  hard  as  I  can.  That  would  be  almost  on  the 
same  principle  as  compressed  brick.  I  think  the  safest  and  fairest 
way  is  always  to  refer  to  the  American  Society  of  Civil  Engineers' 
tests,  then  we  all  get  a  basis  on  which  we  can  work. 

There  is  one  point  I  should  like  to  ask  the  speaker  on,  and  that  is, 
why  it  was  that  Napanee  cement  Avent  off  so  much.  At  one  time 
there  was  some  very  good  Napanee  cement,  and  then  after  that  it 
seemed  to  vary  so  much  that  it  went  out  of  the  market  altogether. 
The  cement,  as  far  as  I  know  it,  is  a  slow-setting  cement,  and  I  think 
if  you  take  it  at  the  end  of  a  year  you  find  that  it  will  give  a  very 
good  result  in  your  work.  If  you  use  it  in  concrete  work  you  will 
find  it  will  set  hard  and  solid.  I  know  one  example  I  had  of  it  where 
it  gave  as  good  concrete  as  another  that  was  made  from  Portland 
cement.  I  think  one  fault  we  are  rather  disposed  to  run  into  in  Port- 
land cements  is  we  want  them  all  quick-setting,  to  have  a  cement 
that  will  set  almost  immediately,  and  when  it  does  that,  I  think  that 
you  will  find  it  will  deteriorate  and  will  lose  a  large  amount  of  its 
binding  and  staying  qualities.  I  was  always  brought  up  on  the  prin- 
ciple of  slow-setting  cements,  and  I  have  never  altered  my  views  on 
that  point.  I  think  investigations  should  be  made,  and  the  only  way 
it  could  be  done  would  be  by  keeping  some  of  these  briquettes  a  period 
of  one  or  two  years.  I  was  in  Newfoundland  about  a  year  ago  where 
we  used  the  Alson  cement,  a  German  cement,  in  some  work,  and  we 
used  also  some  of  White's  Victor,  an  English  cement.  In  the  eight- 
day  test  the  English  cement  gave  much  better  results  than  the  Alson  ; 
but  from  twenty-eight  days  and  over  the  results  were  all  in  favour  of 
the  Alson's,  showing  that  if  the  slow-setting  cement  takes  a  longer 
time  to  set,  it  binds  and  has  greater  strength  than  other  cements.  In 
a  paper  prepared  by  Vernon  Harcourt,  he  shows  that  after  a  certain 
time  deterioration  sets  in  in  these  quick-setting  cements.  It  is  a 
question  that  we  will  do  well  to  consider  and  to  give  to  each  other 
any  experience  we  have  of  those  points. 
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Mr.  Butler  spoke  of  the  preparation  of  these.  Are  these  quantities 
by  bulk  or  by  weight  ? 

Mr.  Butler — By  weight  always.  In  all  the  new  works  on  the 
Cornwall  canal  they  have  used  about  50,000  barrels  of  concrete,  and 
50,000  barrels  have  been  ordered  for  the  new  "  Soo  "  canal,  so  that 
puts  it  beyond  any  question  as  to  the  advantages  of  using  a  natural 
cement  when  you  want  a  cheap  cement,  as  Portland  costs  nearly 
three  times  as  much  as  natural.  That  was  made  to  set  under  water, 
but  it  is  given  a  certain  time  in  air  before  being  put  under  water;  it  is 
generally  given  about  a  month  or  two  months.  This  will  run  two  or 
three  years  probably.  During  the  construction  of  the  work  there  will 
be  no  water  admitted,  but  after  it  is  completed  then  of  course  it  will 
be  under  water. 

Mr.  Chipman— Although  this  is  a  surveyors'  meeting,  I  see  here  a 
good  many  engineers  who  are  more  or  less  interested  in  this  subject 
of  cements.  I  cannot  altogether  agree  with  the  previous  speakers  as 
to  the  advisability  of  using  a  slow-setting  cement,  especially  in  works 
that  we,  as  municipal  engineers,  have  to  deal  with.  I  think  for  an 
ordinary  municipal  engineer,  who  is  unable  to  spend  a  year  or  a  good 
part  of  a  year  in  conducting  tests,  that  a  quick-setting  cement  is  safer 
than  a  slow-setting  one.  In  the  works  with  which  I  am  connected 
we  specify  a  strain  of  125  pounds  to  the  square  inch  after  immersion 
for  twenty-four  hours.  We  had  great  difficulty  in  getting  Portland 
cement  up  to  that  standard,  but,  after  once  attaining  it,  we  have  had 
less  difficulty  in  maintaining  it  at  that.  I  have  tried  the  natural 
cements  and  have  found  them  quite  satisfactory  for  engine  founda- 
tions, foundations  of  buildings,  etc.,  but  for  any  troublesome  work, 
or  work  that  when  once  done  must  be  covered  up  to  remain  covered 
up,  I  prefer  the  quick-setting  Portland  ;  in  fact,  in  some  cases,  I  use 
Roman  cement. 

Mr.  Butler — Do  you  inean  a  quick-setting  as  against  a  slow-setting 
Portland  ? 

Mr.  Chipman — Yes  ;  slow-setting  Portland  for  some  of  the  work 
we  had  would  not  answer. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 


DOES    THE    PASSING    OF    AN    ACT    OF    PAR- 
LIAMENT   ALWAYS    DO   JUSTICE? 

Bv  A.  NIVEN,   P.L.S., 
Haliburton. 


In  the  paper  which  I  am  about  to  read  I  beg  leave  to  submit  for  your 
consideration  the  question  whether  or  not  a  certain  Act  of  Parhament 
has  done  justice  or  otherwise  to  the  land  owners  in  the  4th  concession 
of  the  township  of  Etobicoke,  in  the  county  of  York. 

In  our  Survey  Act  you  will  find  a  list  of  local  Acts  relating  to 
surveys  in  Ontario,  and  to  one  of  these  I  wish  to  direct  your  atten- 
tion, viz.,  "  An  Act  to  establish  the  true  location  of  a  road  allowance 
between  the  township  of  Etobicoke  and  the  township  of  the  Gore  of 
Toronto."     (22  Vic,  c.  59,  passed  A.D.  1858.) 

Having  been  engaged  in  making  a  survey  of  the  front  and  rear 
angles  of  all  the  lots  in  this  4th  concession  of  Etobicoke,  the  question 
naturally  enough  arose  at  that  time  whether  or  not  there  was  any 
road  allowance  between  the  said  townships  and  the  Gore  of  Toronto, 
and  if  there  was,  which  township  was  to  contribute  the  land  for  such 
road  ? 

I  think  I  have  a  sufficiently  clear  recollection  of  all  the  facts  con- 
nected with  the  case  to  lay  them  fairly  and  impartially  before  you, 
and  having  done  so,  with  a  few  remarks  of  my  own,  I  shall  leave  the 
subject  to  you  for  discussion  as  to  whether  or  not  justice  has  been 
done  to  the  township  of  Etobicoke,  and  also  to  the  townships  of 
Vaughan  and  King. 

The  division  line  between  the  township  of  Etobicoke  and  the 
township  of  the  Gore  of  Toronto  was  originally  a  territorial  line, 
sometimes  called  the  "  Indian  Line," — a  line  which  commenced  at 
the  mouth  of  the  River  Etobicoke,  and  ran  a  course  N.  22°  W.  for  a 
distance  of  36  miles,  the  land  to  the  east  of  it  being  land  recently 
purchased  from  the  Indians.  To  the  west  of  it  the  land  was  as  yet 
Indian  territory.  I  will  give  you  the  facts  as  they  occurred  in  his- 
torical order,  so  that  you  may  better  comprehend  the  subject. 

In  the  year  1798  instructions  were  issued  to  William  Hambly, 
Deputy  Surveyor,  to  subdivide  the  northern  part  of  Etobicoke.  It 
was  a  single  front  concession  township.  For  as  yet  the  double  front 
system  was  not  introduced.  The  width  of  the  lots  was  to  be  20 
chains  by  a  depth  of  50  chains  where  it  was  possible  to  give  that 
depth.  The  4th  concession,  which  abuts  against  the  "  Indian  line," 
is  a  gore,  its  southernmost  lot  having  a  depth  of  only  6.27  chains,  but 
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lengthening  out  therefrom 
as  we  go  north  until  the  last 
lot  has  a  length  of  56  chains 
58  links.  Hambly's  "  Field 
Notes  "  make  no  mention 
of  his  having  left  an  allow- 
ance for  road  in  the  rear  of 
this  concession  abutting  on 
the  Indian  line.  His  plan, 
drawn  by  himself  from  his 
own  field  notes,  shews  only 
a  single  line  in  rear  of  this 
4th  concession,  and  no  evi- 
dence could  be  procured 
from  the  oldest  settler  of 
any  stake  having  ever  been 
seen  anywhere  for  a  distance 
of  y^  miles  from  lot  12  to  lot 
40  inclusive! 

It  has  been  said  that  in 
other  parts  of  this  plan  of 
Hambly's  there  was  only  a 
single  line  drawn  where  it 
was  well  known  that  be- 
tween two  concessions  there 
must  of  necessity  have  been 
a  road,  and  that  the  same 
error  or  omission  might 
have  occurred  when  he 
drew  the  Indian  line.  But 
in  those  other  places  there 
were  stakes  marked,  and 
sometimes  trees  in  line  of 
stakes  marked  with  the  let- 
ter R,  which  undoubtedly 
indicated  a  road  allowance, 
and  it  was  also  a  way  of 
necessity,  but  in  the  rear  of 
the  4th  concession  of  Eto- 
bicoke,  in  the  year  1798, 
there  was  no  necessity  for 
a  road,  as  the  land  to  the 
west  was  Indian  territory. 

The  first  patent,  which 
was  issued  on  the  5th  of 
August,  1799,  was  for  lot  20, 
described  as  follows  :  Com- 
mencing in  front  of  the  4th 
concession,  at  the  south-east 
angle  of  the  lot,  then  S.  74' 
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W.  20  chains  more  or  less  to  the  westernmost  boundary  of  the  townships 
then  along  said  boundary  line  N.  22°  W.  20  chains  more  or  less  to  the 
limit  between  lots  20  and  21,  then  N.  74°  E.  to  the  front  of  the  said 
concession,  then  S.  16°  E.  20  chains  more  or  less  to  the  place  of  begin- 
ning. This  lot  was  granted  the  year  after  Hambly's  survey  was 
made,  when  all  matters  connected  with  the  survey  were  fresh  in  the 
Surveyor  General's  Department. 

The  next  patent  was  issued  on  the  15th  May,  1800,  for  lot  21,  and 
described  thus  :  Commencing  at  a  post,  etc.,  in  front  of  the  4th  con- 
cession, at  the  north-east  angle  of  the  lot,  thence  S.  74°  W.  23  chains 
more  or  less  to  the  easternmost  boundary  of  the  Mississagua  lands,  then 
along  said  boundary  S.  22°  E.  20  chains  more  or  less  to  the  limit 
between  lots  20  and  21,  etc.,  to  the  place  of  beginning. 

Although  the  next  patent  issued  was  not  for  any  lot  in  the  4th 
concession,  I  cannot  refrain  from  here  alluding  to  it,  because  it  shows 
that  no  road  allowance  was  left  on  the  east  side  of  the  Indian  line. 
The  lots  described  were  a  little  below  the  4th  concession,  and  may  be 
included  as  having  a  bearing  on  the  question  now  before  you,  viz., 
lots  23  in  the  ist  and  2nd  concessions.  Northern  Division.  (See 
diagram.)  Commencing  in  front  of  the  said  concessions,  at  the  south- 
east angle  of  each  of  the  said  broken  lots,  then  N.  16°  W.  50  chains 
more  or  less  to  the  allowance  for  road  in  rear  of  the  said  concession, 
then  S.  74°  W.  15.00  chains  more  or  less  to  the  western  boundary  of 
the  Toronto  purchase  in  lySj,  then  along  said  boundary  S.  22°  E.  to 
the  allowance  for  road  in  front  of  the  concession,  etc.,  to  the  place  of 
beginning.  This  was  issued  from  the  Surveyor  General's  office  nth 
August,  1807. 

After  this,  and  before  the  adjoining  township  of  the  Gore  of 
Toronto  was  surveyed,  a  number  of  patents  issued,  viz..  Lot  12,  Con. 
4,  on  24th  January,  1810  ;  Lots  15,  17,  27  and  30  in  the  4th  con- 
cession, on  26th  January,  1810  ;  Lot  18,  on  the  25th  January,  1810  ; 
Lot  24,  on  30th  November,  1816  ;  and  probably  other  lots.  All  these 
lots  were  described  thus  :  Commencing  in  front  of  the  concession, 
then  S.  74°  W.  more  or  less  to  the  allowance  for  road  in  rear  of  the  said 
concession.  You  who  are  familiar  with  the  books  of  the  Land  Granting 
Department  are  aware  that  often  descriptions  are  most  frequently 
prepared  by  filling  bearings  and  distances  in  a  printed  blank  form, 
and  consequently  the  words,  more  or  less  to  the  allowance  for  road  in 
rear  of  the  said  concession  occur  in  every  issue,  and  may  really  have 
no  effect.  It  was  this  expression  which  caused  the  Crown  Lands 
Department  to  obtain  legal  opinion  as  to  its  value  in  another  district, 
and  I  quote  it  here  as  having  a  bearing  on  this  question. 

Crown  Lands  Office,  nth  May,  1846. 

To  the  Hon.  W.  H.  Draper,  Attorney  General  (West). 

Sir, — In  the  original  survey  of  the  township  of  Moore  no  road 
allowance  was  made  in  the  rear  of  lots  fronting  on  the  River  St.  Clair, 
owing  to  a  road  allowance  having  been  erroneously  drawn  on  an 
office  copy  of  the  plan  of  that  township.     Several  of  the  lots,  both  in 
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the  concession  fronting  on  the  St.  Clair  and  in  those  in  rear  thereof, 
have  been  erroneously  described  for  patent  as  being  bounded  by  such 
road  allowance.  The  descriptions  framed  from  the  surveyor's  original 
plan  are  correct.  I  have  therefore  the  honour  to  submit  for  your  con- 
sideration the  questions,  Does  the  expression  in  the  description  for 
patent,  to  the  allowance  for  road,  create  such  road  allowance,  when  it 
was  not  intended  nor  laid  out  in  the  original  survey  ?  If  it  does  not, 
should  the  grantees  of  the  lots  so  described  surrender  their  letters 
patent  in  order  to  have  the  description  corrected,  or  should  the  deeds 
issue  in  their  favour  for  the  supposed  road  allowance  ? 

(Signed)         T.  B. 
(Reply.) 

Montreal,  12th  June,  1846. 

To  the  Hon.  the  Commissioner  of  Crown  Lands. 

Sir, — In  reply  to  your  letter  of  the  nth  ult.,  I  have  the  honour  to 
scate  my  opinion  that  the  erroneous  statement  in  a  land  patent  of  a 
lot  being  bounded  by  a  road  allowance,  where  there  was  none  reserved 
in  the  original  survey,  or  directed  to  be  made  by  competent  authority, 
will  not  m  itself  create  an  allowance  for  road. 

I  have,  etc., 

(Signed)         W,  H.  Draper. 

In  the  present  case  now  before  you  an  ofifice  copy  of  this  part  of 
the  township  of  Etobicoke  had  been  prepared,  and  it  shewed  a  double 
line  in  the  rear  of  the  4th  concession,  and  from  this  office  copy  the 
later  patents  were  framed,  and  erroneously  so  in  describing  lots  therein 
to  a  road  allowance  in  rear  of  the  concession,  when  we  have  seen  that 
by  one  surve}'  on  the  ground,  original  field  notes  and  original  plan, 
and  the  earliest  patents  no  road  was  made  or  intended  to  be  made  on 
the  east  side  of  the  Indian  line.  The  descriptions  then  in  the  later 
patents,  on  which  considerable  effort  was  made  by  the  people  of  the 
Gore  of  Toronto  to  prove  a  road  allowance,  did  not  in  reality  sustain 
their  contention. 

In  course  of  time  the  land  to  the  west  of  the  36  mile  line  was 
purchased  from  the  Indians.  The  exact  date  of  this  transaction  is  for 
the  present  unimportant,  but  we  next  observe  that  on  the  14th  of 
February,  1806,  instructions  were  issued  to  Samuel  Wilmot  to  survey 
a  part  of  Toronto  Township  on  the  old  system  of  single  fronts.  This 
survey  was  outside  or  to  the  west  of  the  Indian  line,  and  overlapped 
the  4th  concession  of  Etobicoke  for  upwards  of  80  chains.  (See 
diagram  No.  3.)  The  instructions  were  to  the  effect,  You  are  hereby 
authorized  and  directed  to  survey  the  tract  of  land  lately  agreed  to  be 
purchased  from  the  Mississagua  Indians,  etc. 

Commencing  at  the  mouth  of  the  River  Etobicoke,  then  nm  N. 
22°  W.  6  miles,  being  the  western  boundary  of  the  Toronto  purchase 
in  1787,  which  line  you  will  follow,  etc.     Wilmot's  field  notes  say  he 
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ran  the  six  miles  up  to  a  cypress  swamp,  where  he  playited  the  necessary 
posts  and  references.  Then  from  the  purchase  line,  or  3rd  concession 
north  of  Dundas  Street,  he  turned  on  a  course  S.  38"  W .  and  planted 
a  post  one  chain  west  of  the  Indian  line,  and  said  in  his  field  notes 
"  Road."  Here  then  it  is  evident  that  no  road  had  been  made  pre- 
viously on  the  east  side  of  the  line  in  Etobicoke  for  a  distance  of  six 
miles  up  from  the  Lake,  but  that  Wilmot  made  a  road  west  of  the  line 
in  his  township,  and  I  would  here  again  call  3'our  attention  to  the 
patents  which  were  issued  for  Lots  23  in  the  ist  and  2nd  concessions, 
Northern  Division,  adjoining  on  the  south  Lot  12  in  the  4th  con- 
cession, which  described  those  lots  as  15  chains  more  or  less  to  the 
western  boundary  of  the  Toronto  purchase  in  ijSy.  Wilmot  we  see- 
now  in  the  year  1806  makes  a  road  allowance  outside  those  lots  on 
the  west  side  of  the  Indian  line.  In  his  field  notes,  at  this  north-east 
corner  of  his  township  he  planted  a  stake  one  chain  west  of  the  Indian 
line  for  the  width  of  a  road  allowance.  No  one  disputed  its  position, 
and  although  planted  in  the  year  1806  the  part  of  it  which  was  driven 
into  the  swampy  ground  was  apparently  as  sound  in  the  fall  of  the 
5'ear  1856  as  when  it  was  first  planted.  I  pulled  it  up  and  examined 
it.  The  part  above  ground,  however,  was  at  the  top  decaying  down- 
wards.    Possibly  the  foot  of  the  same  stake  is  there  at  this  day. 

The  Highway  Act,  50  Geo.  3,  c.  i,  was  passed  on  12th  March, 
1810.  This  Act  was  repealed  long  since  excepting  the  12th  section  of 
it.  That  section  has  always  been  retained,  and  imported  into  all  the 
Consolidated  and  Revised  Statutes  and  Municipal  Manuals  which 
have  been  framed.  You  will  find  it  in  Section  524  of  the  Municipal 
Act,  or  page  92  of  our  latest  manual. 

It  confirmed  all  roads  which  in  the  first  surve}-  of  a  township  had 
been  laid  out  by  surveyors  under  Government  inspection  to  be  public 
highways.  If,  then,  Hambly,  when  surveying  the  northern  part  of 
Etobicoke  had  left  a  road  in  rear  of  this  4th  concession,  the  Highway 
Act  would  have  confirmed  it,  but  as  yet  it  does  not  appear  that  any 
such  road  was  laid  out  or  created,  except  the  descriptions  contained 
in  the  patents  for  Lots  12,  15,  17,  18,  27  and  30,  which  were  issued 
before  the  Highway  Act  was  passed.  The  Attorney  General,  the  late 
Chief  Justice  Draper,  gave  it  as  his  opinion  that  the  words  to  an 
allowance  for  road  did  not  in  itself  create  a  road.  Well,  if  it  did  not, 
there  was  no  collateral  circumstance  which  helped  to  create  a  road  in 
the  4th  concession  of  Etobicoke,  but  every  event  to  the  contrary. 

In  order  to  put  you  in  possession  of  all  matters  bearing  on  this 
subject,  both  for  your  present  discussion  and  future  consideration,  I 
must  call  your  attention  to  the  case  of  "  Field  vs.  Kemp,"  which 
occurred  in  the  township  of  Niagara.  You  will  find  it  in  Vol.  3,  Old 
Series  U.C  Reports,  page  374. 

At  the  present  day  we  have  the  idea  tolerablj'  well  planted  in  our 
minds  that  the  work  on  the  ground  governs  and  overrides  all  plans, 
field  notes  and  patents.  Well  that  idea  is  correct  now,  and  has  been 
so  since  the  Survey  Act  passed,  27th  November,  1818,  but  it  was  not 
so  before  that  date.  Under  the  old  Quebec  Act  land  was  surveyed  in 
accordance  with   the  language  used   in   the   patent.     Division   lines 
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between  lots  were  not  then  run  parallel  to  governing  lines  or  proof 
lines,  or  at  a  certain  angle  with  the  concession,  but  each  and  every 
surveyor  would  run  division  lines  by  his  compass  needle,  after  allow- 
ing for  annual  variation,  and  40  or  50  years  ago  the  slur  might  often 
have  been  heard  that  you  never  could  get  any  two  surveyors  to  agree 
in  running  a  line.  And  why  ?  Because  according  to  their  difference 
of  education  and  reading  some  surveyors  would  allow  one  minute, 
some  two  minutes,  and  some  three  minutes  or  more  for  annual  varia- 
tion, and  then  compasses  were  just  as  divergent  as  thermometers  or 
watches — no  two  alike, — and  as  to  chaining,  chains  would  vary  from 
one  to  five  inches  or  more  in  length, 

I  am  glad  to  say  we  do  not  hear  those  slurs  at  the  present  day. 
The  lines  have  fallen  to  us  in  more  intelligent  times.  There  is,  how- 
ever, even  yet  room  for  improvement  and  unanimity.  The  statute  of 
1 81 8  for  the  first  time  laid  down  the  rule  for  running  parallel  to  gov- 
erning lines,  and  the  Act  ot  1849  introduced  standard  measures. 

Well,  but  to  return  to  the  case  of  "  Field  vs.  Kemp."  It  was  a 
question  of  where  a  side-road  should  be  located  between  lots.  The 
township  of  Niagara  was  surveyed  and  staked  out  with  a  side-road 
between  every  two  lots.  There  was  an  odd  number  of  lots  in  the 
township.  The  plan,  however,  through  some  mismanagement  was 
drawn  the  reverse  way,  the  plan  shewing  the  side-roads  to  be  between 
different  lots  from  what  the  actual  survey  and  the  stakes  on  the 
ground  shewed.  Patents  had  been  issued  in  accordance  with  the 
plan.  Roads  had  been  opened  in  accordance  with  the  stakes.  Which 
was  to  govern  ?  At  the  present  day  we  should  no  doubt  adopt  the 
stakes  as  the  controlling  feature  in  the  matter,  but  the  Court  decided 
otherwise  and  held  that  the  patents,  having  been  issued  before  the 
passing  of  the  Highway  Act  of  1810,  must  be  considered  as  most 
correct. 

To  apply  this  ruling,  then,  to  the  4th  concession  of  Etobicoke,  we 
should  say  that  the  earliest  patents  issued  before  the  year  i8io  estab- 
lished the  fact  that  there  was  no  road  left  or  intended  to  be  in  the 
rear  of  that  concession,  and  then,  taking  up  Attorney  General  Draper's 
opinion  that  the  language  used  in  subsequent  grants  could  not  of 
itself  create  such  a  road,  it  must  follow  that  there  could  not  by  any 
possibility  be  a  road  there. 

Instructions  were  issued  to  Reuben  Sherwood  on  the  25th  of  Jan- 
uary, 1819,  to  commence  at  the  north-east  angle  of  the  and  concession 
north  of  Dundas  Street,  in  the  township  of  Toronto,  ivhere  posts  placed 
by  Deputy  Surveyor  Wilniot,  and  the  allowance  for  road  with  the  neces- 
sary references,  will  be  found  to  point  out  the  allowance  for  rond  in  rear 
of  that  concession  on  a  course  S.  j8^  W .  between  the  townships  of  Toronto 
and  Etobicoke  on  a  course  N.  22°  W.  It  is  well  known  to  this  day, 
and  was  always  known,  where  Wilmot's  stakes  were  in  the  cypress 
swamp. 

Sherwood  was  to  commence  at  the  stake  planted  by  Wilmot  in 
this  swamp,  four  rods  west  of  the  Indian  line.  There  is  not  the  least 
doubt  but  what  he  did  so.  Sherwood's  township  was  to  be  surveyed 
under  the  new  system  with  double  fronts,  now  for  the  first  time  in  the 
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year  1819  come  into  operation.  As  a  matter  of  necessity  he  wouki 
require  a  road  allowance  on  and  west  of  the  Indian  line.  Wilmot 
had  already  in  1806  made  a  road  for  six  miles  in  length  in  the  old 
survey  of  Toronto  township,  and  who  could  undertake  to  say  but  that 
it  was  evident  from  the  instructions  that  Sherwood  was  to  take  it  up 
from  where  Wilmot  left  it,  and  carry  the  road  through  his  township 
on  the  west  side  of  the  Indian  line.  Yet  the  Municipality  of  the  Gore 
of  Toronto  opposed  the  making  of  such  road  in  their  township,  saying 
that  it  should  be  taken  from  the  4th  concession  of  Etobicoke. 

In  the  year  1851  Mr.  David  Gibson  was  appointed  by  the  town- 
ship of  Etobicoke,  and  Mr.  Stoughton  Dennis  by  the  township  of  the 
Gore  of  Toronto  to  enquire  into  this  matter.  Those  gentlemen,  as 
the  result  of  their  investigation,  reported  it  as  their  opinion  that  there 
was  no  road  in  the  rear  of  the  4th  concession  of  Etobicoke,  but  could 
not  agree  whether  or  not  there  should  be  a  road  on  the  west  side  of 
the  Indian  line  to  come  off  the  Gore  of  Toronto.  A  different  decision 
might  have  been  arrived  at  if  instead  of  those  gentlemen  having  been 
appointed  separately  by  the  townships  they  had  been  appointed 
jointly,  and  the  expenses  jointly  paid  by  the  townships.  As  it  was, 
however,  it  was  decided  that  no  road  allowance  was  to  be  taken  off 
Etobicoke. 

In  the  year  1856  instructions  were  issued  to  Mr.  F.  F.  Passmore 
to  survey  and  to  plant  stone  monuments  at  the  front  and  at  the  rear 
angles  of  all  the  lots  in  the  4th  concession  of  Etobicoke.  It  was  on 
this  survey  I  was  engaged,  and  to  plant  monuments  at  the  rear  angles 
of  all  the  lots  again  brought  up  the  whole  question,  going  back  as  far 
as  the  Indian  purchase. 

The  report  of  this  survey,  the  evidence  taken  of  old  settlers,  the 
documents  examined,  with  other  matters  can  be  seen  amongst  the 
records  of  the  Crown  Lands  Department.  The  Township  Council  of 
the  Gore  of  Toronto  entered  a  protest  against  this  survey  and  report, 
but  what  right  they  had  to  interfere  with  any  matter  on  the  east  side 
of  the  Indian  line  I  never  could  understand.  The  report  was  that 
there  was  no  road  on  the  rear  of  the  4th  concession  of  Etobicoke,  and 
the  stone  monuments  were  planted  for  the  rear  angles  of  the  lots  on 
the  Indian  line.  This  was  no  more  than  Mr.  Gibson  and  Mr.  Dennis 
had  concurred  in,  but  the  Gore  of  Toronto  would  not  have  it  so,  and 
insisted  upon  having  a  road  taken  off  Etobicoke. 

Now  comes  the  question  of  right  and  wrong.  The  Gore  of  Toronto 
applied  to  the  Legislature  for  an  Act  to  take  a  road  off  Etobicoke. 
Members  from  Lower  Canada  were  canvassed  and  lobbied.  De-la- 
Haye,  the  French  master  of  Upper  Canada  College,  owned  and  lived 
on  Lot  15  in  the  7th  concession  of  the  Gore  of  Toronto,  and  the 
Lower  House,  by  a  large  majority,  declared  in  favour  of  passing  an 
Act  to  take  the  road  off  Etobicoke,  but  in  the  Upper  House  the  Bill 
was  passed  by  a  bare  majority.  The  Deputy  Reeve  of  Etobicoke  told 
me  the  majority  was  only  one.  The  Commissioner  of  Crown  Lands, 
Mr.  Sicotte,  in  the  Upper  House  said  this  last  survey  of  1856  was 
correct.  Mr.  Vankoughnet  (Chancellor)  said  the  courts  of  law  was 
the  proper  place  to  settle  this  question.     Many  other  eminent  members 


ACT   OF    PARLIAMENT,    RIGHT   OR    WRONG?  79 

spoke  also  to  the  same  effect,  but  the  Bill  passed  with  a  majority  of 
one  or  at  the  utmost  two. 

The  Governor  General  was  then  petitioned  to  withhold  his  assent 
to  this  Bill.  His  Excellency  referred  the  matter  to  the  Commissioner 
of  Crown  Lands  for  his  opinion.  Unfortunately  for  Etobicoke  the 
Commissioner  was  not  at  his  office  that  day,  and  the  following  day, 
with  some  slight  hesitation,  assent  was  given,  and  the  Bill  passed  into 
law. 

You  will  see  it  amongst  the  list  of  local  private  Acts  in  our  Survey 
Act.  But  the  mischief  did  not  stop  here,  for  the  townships  further 
north  petitioned  to  have  the  road  extended  to  King  and  Albion. 
Passed  34  Vic,  c.  60,  A.D.  1870. 

I  think  that  the  passing  of  the  Act  of  Parliament  in  question  cer- 
tainly did  an  injustice  to  the  township  of  Etobicoke, 

DISCUSSION. 

Mr.  Kirkpatrick — Mr.  Niven  alluded  to  the  Township  of  Moore, 
the  road  allowance  in  rear  of  the  front  concession  there.  Now,  it  is 
only  a  very  few  years  since  there  was  a  petition  to  have  that  road 
allowance  established.  The  trouble  is  going  on  yet,  although  Mr. 
Niven  says  in  1846  it  was  decided  by  the  late  Chief  Justice  Draper 
that  there  was  no  road  there.  It  is  just  as  Mr.  Niven  says,  there  is  a 
road  allowance  on  the  office  plan  and  a  good  many  of  the  lots  run 
back  to  this  road  allowance.  A  good  deal  of  trouble  devolved  upon 
me  in  hunting  up  this  case.  They  asked  that  the  road  allowance  be 
laid  out.  There  was  no  road  allowance  in  the  original  survey  ;  there 
was  no  mention  of  a  road  allowance  in  any  of  the  lines  that  struck 
this  line,  but  there  was  the  road  allowance  on  the  plan,  as  Chief 
Justice  Armour  would  call  it,  a  purchase  plan,  and  in  nearly  every 
case  the  lots  ran  back  to  the  road  allowance.  The  municipality  asked 
to  have  a  surveyor  sent  to  establish  the  road  allowance.  Mr.  Coad 
established  the  line,  planted  the  posts  to  establish  the  line,  and  then 
there  was  a  good  deal  of  ill-feeling  among  the  council.  They  said 
they  did  not  want  the  line  established,  they  wanted  the  road  allow- 
ance established  ;  but  it  has  never  been  established,  and  my  belief 
is  that  if  they  want  a  road  allowance  they  will  buy  it  from  the 
property  owners  on  either  side. 


[This  Associatioti  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 


HINTS  TO  SURVEYORS  ABOUT  TO  SURVEY  A 
TOWNSHIP  FOR  THE  ONTARIO  GOVERN- 
MENT. 

By  W.  R.  burke,  P.L.S., 
Ingcrsoll,  Ont. 


Before  commencing  this  paper  I  might  mention  that  the  mode  of 
making  a  survey,  which  I  intend  to  explain,  is  merely  written  as  a 
help  for  those  who  have  not  had  any  previous  experience  in  this  kind 
of  work. 

I  know  that  there  are  many  members  of  this  Association  who  have 
had  much  more  experience  than  I  have,  and  if  they  wished  could 
write  a  paper  on  this  subject  of  much  more  interest  and  value  than 
this  will  be. 

However,  having  been  asked  to  write  something,  I  am  anxious  to 
do  what  little  I  can  to  aid  the  Association  in  making  their  meeting 
as  interesting  as  possible. 

We  will  suppose  that  instructions  have  been  received  to  survey  a 
township  of  six  miles  square,  somewhere  in  the  Algoma  or  Nipissing 
district,  and  the  work  is  to  be  done  during  the  summer  months,  and 
that  you  intend  to  survey  it  with  one  party. 

These  surveys  are  made  under  contract,  that  is,  you  are  paid  so 
much  per  acre  for  the  faithful  performance  of  the  work  ;  from  this  sum 
allowed,  every  expense  connected  with  the  work  has  to  be  paid,  and 
also  you  are  to  furnish  the  Department  with  a  plan  and  field  notes, 
etc.,  so  it  will  be  necessary  to  run  the  survey  as  economically  as  you 
can. 

The  party  may  consist  of  the  surveyor,  his  assistant,  a  cook,  and 
five  axemen,  one  of  the  latter  to  be  used  as  head  chainman.  It  is 
well  to  get  a  good  assistant  with  you,  one  who  understands  something 
of  surveying,  and  a  person  who  is  willing  to  work  and  assist  you  in 
every  way  that  he  can.  A  good  cook  is  also  very  essential,  and  one 
should  be  very  careful  to  try  to  secure  a  man  that  is  capable  and 
willing  to  make  things  in  his  line  as  comfortable  as  he  can  for  the 
party. 

In  selecting  the  other  men  it  will  also  require  some  care  and  judg- 
ment in  order  to  secure  the  best  you  can.  A  poor  cook  with  a  party 
of  lazy  men  will  give  no  end  of  trouble  and  anno5'ance  to  the  sur- 
veyor, and  it  may  end  in  your  being  obliged  to  discharge  part  of  the 
staff  and  get  in  others,  which  causes  great  delay  in  the  work  and  loss 
to  yourself. 
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If  it  be  possible,  when  engaging  men,  hire  them  to  remain  until 
the  work  is  completed,  at  so  much  per  day.  Explain  to  them  fully 
that  if  they  wish  to  come  they  must  engage  in  this  way.  That  should 
they  work  a  little  while  and  wish  to  leave,  that  you  will  not  pay  them 
at  all,  unless  in  the  case  of  sickness  or  accidents,  but  when  the  survey 
is  completed  they  will  be  paid  in  full.  It  often  happens  that  men, 
after  working  a  short  time,  will  get  dissatisfied  without  any  apparent 
cause  and  wish  to  leave  you  ;  this  will  cause  delay  and  annoyance,  as 
everyone  is  aware  that  it  is  very  difficult  at  times  to  replace  men 
when  one  is  far  in  the  woods.  It  is  frequently  the  case  that  one  dis- 
agreeable and  cranky  individual  will  create  discord  and  dissatisfaction 
among  the  whole  of  the  men,  and  with  such  a  person  it  is  necessary 
to  be  firm  and  severe. 

It  might  be  well  for  those  who  are  inexperienced  to  mention  the 
complete  outfit  necessary.  For  a  survey  and  party  such  as  I  have 
mentioned  I  would  take  the  following : 

Five  tents,  all  moderately  small  and  light,  made  of  drill,  one  for 
yourself  and  assistant,  one  for  the  cook  and  another  man,  one  to  hold 
four  men,  one  for  provisions,  etc.,  at  camp,  and  another  for  the  stor- 
age of  the  bulk  of  your  supplies  at  a  point  perhaps  where  you  enter 
the  township  ;  eight  pairs  of  double  blankets ;  three  or  four  rubber 
sheets  are  very  comfortable  and  useful  to  take  along ;  one  light  tar- 
paulin ;  eight  leather  packing  straps,  with  head  pieces  to  rest  on  head 
when  carrying ;  six  axes,  weighing  about  3^  pounds  each  ;  one  small 
axe  with  leather  cover  for  head  chainman  ;  two  brush  hooks ;  one 
small  grinding-stone ;  some  small  whetstones ;  one  ball  of  strong 
twine  ;  ten  common  table  knives  ;  ten  common  table  forks  ;  one  large 
carving-knife  ;  one  large  iron  fork  ;  one  large  iron  spoon  ;  ten  small 
tin  spoons ;  one  frying-pan,  small  size  ;  one  dozen  tin  plates  ;  one 
iron  shovel,  called  an  Irish  shovel,  without  handle  (handle  can  be 
made  at  each  camping  place) ;  one  tin  dipper  ;  a  scribe,  or  marking 
iron,  for  marking  posts  with  ;  five  or  six  pounds  of  pitch  for  canoes  ; 
two  tin  pails,  holding  about  three  quarts  each  ;  two  tin  pans  to 
hold  bread,  etc.,  when  cut  up  ;  two  wash  dishes,  one  dozen  tin  tea 
dishes ;  one  large  tin  bake  dish  ;  three  bake  kettles,  made  of  heavy 
tin,  made  to  fit  one  inside  the  other.  If  you  take  a  reflector  with 
you,  which  is  a  very  convenient  article,  one  or  two  bake  kettles  would 
do.  Three  oval-shaped  tin  kettles,  made  to  fit  one  inside  the  other, 
for  boiling  pork,  making  tea  in,  etc.,  etc.;  towelling  ;  some  extra  cot- 
ton bags  ;  one  dozen  axe  handles ;  red  flannel  for  chain  pins  ;  two 
steel  band  chains ;  one  compass,  with  Vernier  plate  for  laying  ofif 
variation  of  needle. 

One  transit  (a  light  one  is  preferable)  ;  a  solar  compass,  if  you 
have  one  ;  one  micrometer  and  discs  for  the  survey  of  lakes,  etc.  ; 
about  one  dozen  pairs  of  shoe  packs  or  beef-skin  moccasins,  different 
sizes  without  legs. 

Regarding  the  provisions  required,  it  will  be  necessary  to  cal- 
culate about  how  long  you  are  likely  to  be  out.  You  will  be  enabled 
to  see  how  many  miles  are  required  to  be  run  when  the  instructions 
are  received,  allowing  a  little  time  for  the  survey  of  the  lakes,  bad 
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weather,  etc.,  also  time  getting  into  and  out  from  the  work.  It  will 
not  be  difficult  then  to  form  some  idea  of  how  much  work  can  be 
done  each  day,  and  then  calculate  about  how  long  it  will  take  you  to 
finish  the  contract. 

Allowing  about  three-quarters  of  a  pound  of  pork  and  about  one 
and  three  quarter  lbs.  of  flour  to  each  man  per  day,  I  think  this  will 
be  sufficient. 

The  list  of  provisions  needed  to  live  well,  provided  you  have  a 
good  cook,  would  be  as  follows  : 

Flour ;  bacon  (long,  clear  bacon  done  up  in  sacks,  about  fifty  lbs. 
in  each  sack)  ;  dried  apples  (take  plenty,  say  three  bushels) ;  beans  ; 
currants;  raisins;  rice;  sugar;  tea;  fine  salt;  pepper;  mustard; 
yeast  cakes  ;  some  pain  killer,  and  Fowler's  extract  of  wild  straw- 
berry to  be  used  in  case  of  sickness,  such  as  dysentery,  etc. 

If  you  are  going  into  the  survey  by  water,  or  partly  by  water  and 
partly  by  portages,  you  will  require  a  few  bark  canoes,  perhaps,  for 
the  party  and  outfit  mentioned,  two  moderately  large  canoes  and  two 
very  small  ones  would  do  nicely. 

It  is  always  well  to  bring  a  small  light  canoe  or  two  along,  as  you 
will  perhaps  require  to  carry  them  here  and  there  throughout  the 
work,  in  order  to  survey  lakes,  etc. 

Tiry  to  purchase  your  provisions,  etc.,  at  some  place  as  near 
your  work  as  possible.  The  party  you  deal  with  will  always  try  to 
help  you  to  secure  the  men,  canoes,  and  everything  that  will  be 
necessary. 

It  is  not  a  good  policy  to  take  men  from  a  distance,  if  you  can 
avoid  it ;  you  are  obliged  as  a  rule  to  pay  their  fares  going  and 
coming,  etc.,  which  adds  to  the  expense. 

The  only  person  required  to  accompany  you  the  whole  distance  is 
your  assistant. 

I  have  now  given  a  tabulated  list  of  everything  that  is  absolutely 
necessary  to  mention  in  this  short  paper.  Upon  some  of  these 
articles  I  might  make  a  few  remarks. 

Regarding  the  tents,  some  might  prefer  larger  ones  in  order  to 
accomodate  more  sleepers,  but  I  think  a  number  of  small  light  tents 
are  preferable,  as  the  men  are  more  comfortable ;  and  again,  the  light 
tents  are  more  easily  folded  and  conveyed  from  place  to  place. 

The  tarpaulin  mentioned  is  very  necessary,  when  travelling  with 
your  outfit,  etc.,  and  perhaps  having  to  leave  your  supplies  out  all 
night  deposited  here  and  there  on  some  portage.  Should  a  heavy 
rain  come  on,  the  tarpaulin  and  rubber  sheets  come  in  very  useful 
indeed.  I  have  found  that  they  add  greatly  to  one's  comfort  in  the 
camp  at  night. 

I  said  you  should  take  two  band  chains,  that  in  case  one  breaks, 
of  course  a  chain  can  be  mended  if  broken,  but  if  you  have  not  all 
the  necessary  appliances  along  with  you,  it  is  not  an  easy  matter  to 
mend  it  properly,  but  with  a  little  care  there  is  very  little  danger  of 
one  being  broken.  Band  chains  are  much  better  to  work  with  than 
the  common  iron  link  chains,  they  always  keep  their  proper  length, 
are  light  and  easily  held  up,  and  drawn  tightly  over  logs,  rocks,  etc., 
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and  they  do  not  catch  in  twigs  and  sticks  nearly  so  readily  as  the 
other  chains  do. 

It  is  well  to  use  a  light  mountain  transit  with  extension  tripod, 
if  you  can.  A  light  instrument  of  good  make  will  do  just  as  good 
work  as  a  heavier  one  ;  and  in  running  a  line  over  perhaps  a  rough 
and  rocky  country,  and  carrying  it  day  after  day,  you  will  find  the 
benefit  of  a  light  instrument,  and  when  one  is  moving  camp,  carrying 
the  light  instrument  is  not  a  difficult  matter,  packed  in  a  light  box 
and  furnished  with  straps  for  packing.  The  extension  tripod  when 
closed  being  only  three  feet  long,  it  can  be  packed  away  with  your 
blanket  and  tent.  So  the  surveyor  can  carry  his  instrument,  tripod, 
small  tent,  blanket,  clothes,  etc.,  while  the  assistant  can  carry  his 
blanket,  clothes,  and  something  more  of  the  outfit. 

In  subdividing  a  township,  if  one  has  a  good  solar  compass,  it  will 
not  be  necessary  to  use  the  transit  very  much,  if  at  all,  excepting  in 
the  triangulation  of  a  lake,  or  should  you  experience  cloudy  weather 
and  be  unable  to  see  the  sun  for  some  time,  then  you  might  be  obliged 
to  resort  to  the  transit.  In  my  work  I  have  found  the  solar  compass 
a  very  convenient  instrument  indeed.  Surveys  can  be  more  rapidly 
made  with  it  than  with  the  transit,  or  perhaps  with  the  ordinary 
needle  instrument,  there  being  no  time  consumed  in  waiting  for  the 
needle  to  settle,  or  in  avoiding  the  errors  of  local  attraction. 

The  most  favorable  time  to  use  the  solar  is,  of  course,  in  the  sum- 
mer, when  the  days  are  long  and  more  generally  fair.  It  is  not  best 
to  take  the  sun  at  morning  and  evening  when  it  is  within  half  an  hour 
of  the  horizon,  nor  at  noon,  for  about  the  same  interval  before  and 
after  it  passes  the  meridian. 

When  the  sun  is  obscured  the  line  can  be  run  by  the  needle  alone, 
it  being  always  kept  at  o  on  the  arc,  and  thus  indicating  the  direction 
of  the  true  meridian.  The  sun  must  be  regarded  as  the  most  reliable 
guide,  and  should,  if  possible,  be  taken  at  every  station.  Some  may 
think  it  difficult  to  work  in  a  thick  bush  with  this  instrument,  on 
account  of  the  sun  being  shut  out  by  the  branches  and  leaves  of  trees 
overhead,  but  this  is  not  the  case  ;  one  will  have  little  trouble  in 
getting  the  sun's  image  to  appear  on  the  silver  plate  ;  it  might  be 
necessary  to  move  a  little  forward  or  backwards  along  the  line.  It  is 
necessary  to  turn  off  the  latitude  and  declination  upon  their  respective 
arcs  with  care.  The  latitude  can  be  taken  each  day  with  the  solar  at 
noon.  If  the  sun  is  visible,  it  is  little  trouble  and  can  be  taken  during 
the  dinner  or  lunch  hour. 

Be  sure  and  take  a  nautical  almanac  along  with  you. 

When  surveying  lakes  with  a  Rochon  micrometer  use  a  ten  link 
base  wherever  possible.  I  find  with  my  instrument  that  all  sights 
taken  at  about  twenty  chams  away  and  under,  produce  the  best 
results.  Never  measure  a  distance  when  the  sun  is  shining  in  your  face  ; 
you  cannot  see  the  discs  properly  ;  try  to  work  with  the  sun  at  your 
back.  A  dull  or  moderately  cloudy  day  I  find  preferable  for  making 
a  survey  with  the  micrometer. 

As  to  the  shoepacks  or  moccasins  I  mention,  it  is  wise  to  take 
them  along.     Men  as  a  rule  never  come  into   the  w'oods  with  proper 
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footwear.  After  a  little  time,  they  will  likely  complain,  and  perhaps 
find  it  difficult  to  get  along  with  the  boots  or  shoes  they  may  have  ; 
so  you  can  sell  them  a  pair  of  shoe  packs,  which  are  always  comfort- 
able in  the  woods.  Should  you  not  use  all  that  are  taken  in,  the 
party  you  purchased  from  will  allow  you  to  return  those  that  have 
not  been  used. 

Before  leaving  on  your  trip  into  the  township  it  may  be  necessary 
to  provide  yourself  with  some  bread,  as  the  cook  cannot  make  bread 
travelling  in  this  way,  as  the  stoppages  will  likely  be  very  short. 

On  arrival  at  your  work  for  the  first  day  it  is  wise  to  take  things 
quietly.  Get  everything  settled  around  camp,  provisions  put  carefully 
in  one  tent,  axes  helved  and  ground.  If  you  are  camped  near  the 
boundary  of  your  township,  which,  perhaps,  has  been  run  before,  get 
some  of  it  opened  out  again.  Pick  out  one  of  the  men  to  act  as  head 
chainman,  get  him  to  go  along  with  the  assistant,  have  them  chain 
a  half-mile,  and  watch  them  go  over  the  operation  again,  until  you 
are  satisfied  that  they  can  chain  correctly.  This  is  desirable  at  the 
commencement  of  the  work  ;  and  the  men  should  be  instructed  fully 
— if  a  pin  is  lost  not  to  guess,  but  have  them  chain  from  the  last  tally; 
that  the  posts  are  to  be  well  made,  nicely  marked,  and  if  the  scribe 
should  not  mark  well,  to  cut  the  figures  or  letters  over  again  with  a 
knife  ;  and  when  a  post  cannot  be  driven  into  the  ground  carry  stones 
and  place  around  it. 

Before  commencing  to  run  a  line  yourself,  if  using  a  transit  or 
solar  compass,  select  the  most  active  and  intelligent  man  of  the  party 
as  picketman.  He  should  be  able  to  choose  the  points  for  stations  in 
the  production  of  the  line,  and  for  a  transit  line  to  make  pickets 
straight  and  of  a  uniform  size.  With  a  little  practice  he  will  soon  get 
into  this  if  he  is  willing  and  anxious  to  learn. 

In  running  a  line  with  the  solar  compass  it  is  not  necessary  to  be 
so  particular  about  straight  and  uniform  pickets. 

Instruct  the  men  as  to  the  blazing  of  the  trees  ;  be  particular  and 
see  that  they  do  it.  If  they  miss  trees  frequently  call  some  of  them 
back,  and  they  will  soon  learn  that  it  has  to  be  done. 

Tell  the  cook  that  each  morning  during  breakfast  time  he  has  to 
prepare  the  dinner  for  the  party  in  the  woods  during  the  day.  Get  a 
clean  cotton  bag,  into  which  put  some  bread,  bacon,  and  tea,  with  tin 
cups  and  a  small  tm  pail  in  lieu  of  a  tea  pot.  It  will  be  necessary  to 
put  a  cloth  or  something  around  the  pail,  as  it  will  soon  become  so 
black,  being  held  over  the  fire,  as  to  discolour  everything  inside  the 
bag.  The  tea  should  be  put  in  a  little  bag,  and  the  pork  also.  The 
head  chainman  carries  this  with  a  packing  strap  on  his  back.  This 
is  a  better  way,  and  more  comfortable,  than  having  each  man  carry 
his  own  lunch. 

When  moving  camp  start  as  early  in  the  morning  as  possible. 
See  that  each  person  takes  a  good  load.  Go  around  among  the  men 
and  see  that  none  of  them  are  trying  to  get  away  with  as  light  a  pack 
as  they  can.  Take  all  you  can  the  first  trip,  and  when  arriving  at  the 
new  camping  place  get  one  of  the  men  to  help  the  cook  in  getting 
things  arranged  ;  the  others  may  be  putting  up  their  tents.     Have  an 
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early  dinner,  and  get  out  to  work  again  on  the  line.  There  may  be 
some  things  left  at  the  former  camping  place  ;  take  one  of  the  men 
from  the  party,  the  best  suited  for  packing,  and  keep  him  at  this  work 
until  everything  necessary  is  brought  along,  and  enough  provisions  to 
last  several  days.  A  tent  with  the  main  supply  of  provisions  is  left 
at  your  first  camping  place  in  the  township,  and  when  anything  is 
wanted  you  send  this  man  for  it.  Sometimes,  if  he  has  far  to  go,  and 
you  are  in  a  hurry  for  supplies,  let  the  head  chainman  and  assistant 
give  him  a  helping  hand.  In  this  way  you  will  have  always  three  men 
on  the  line,  and  can  keep  the  work  going  on  continually.  It  will  not 
be  necessary  to  stop  work  and  allow  the  whole  party  to  go  portaging. 

The  chaining  for  a  man  is  very  light  work,  as  there  are  so  few 
posts  on  these  surveys  to  make.  Tell  the  chainman  that  when  he  is 
up  to  the  choppers  and  has  nothing  else  to  do,  to  take  his  axe  and 
turn  in  and  help  on  the  line,  going  back  after  a  little  to  chain  up 
again.  Start  to  work  early  in  the  morning,  and  get  back  to  camp  in 
good  time  in  the  evening — this  is  the  best  plan. 

Instruct  your  men  to  grind  their  axes  in  the  evenings  ;  that  you 
wish  no  time  wasted  in  the  morning  at  this  work. 

Move  camp  frequently,  so  as  not  to  have  too  much  walking  to  and 
from  the  work. 

It  is  advisable,  if  you  can,  to  have  a  few  good  Indians,  or  half- 
breeds,  in  your  party,  as  they  are,  as  a  rule,  good  packers,  and  will 
keep  the  canoes  in  good  order  for  3'ou. 

Have  a  large  note-book  with  you,  properly  ruled  and  settled 
beforehand  with  an  index  map  of  the  township.  Enter  the  field  notes 
taken  during  the  day  each  evening.  See  that  everything  is  entered 
up  properly,  and  mark  off"  each  day's  work  on  the  diagram  of  the 
township  kept  for  that  purpose. 

If  one  is  surveying  a  township  with  two  parties,  of  course  more 
assistants  will  be  necessary,  and  things  arranged  a  little  differently. 

I  might  mention  that  it  is  wise  to  take  some  fly  oil  with  you  in  a  can, 
and  some  small  bottles,  so  as  to  give  each  man  a  bottle  to  carry  with 
him,  as  the  flies  and  mosquitos  are  always  troublesome  in  the  summer. 

Order,  regularity,  patience,  and  perseverance,  good  in  all  pursuits, 
are  especially  necessary  for  a  surveyor.  His  work  is  often  trying, 
and  requires  much  foresight  and  sagacity.  He  should  discourage  all 
profanity  and  intemperance.  The  surveyor  should  set  an  example 
himself  of  upright  conduct,  and  will  find  this  often  the  best  means  of 
influencing  those  under  his  charge  to  a  right  and  faithful  performance 
of  their  several  duties. 

I  offer  the  foregoing  remarks  with  diffidence,  but  trust  they  may 
not  be  unacceptable  to  my  professional  brethren,  and  while  I  ask  in- 
dulgence for  defects,  my  paper  will,  I  trust,  show  a  sincere  interest  in 
the  success  and  advancement  of  our  profession. 

DISCUSSION. 

Mr.  Butler — There  is  one  thing  :  be  sure  and  take  some  yeast 
cake  along.  It  one  time  cost  me  about  $20  to  find  that  you  could  not 
grow  yeast  cake  spontaneously  in  the  bush. 
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The  President — I  would  like  to  ask  if  any  gentleman  has  ever 
tried  the  ordinary  fly  powder.  I  have  tried  it,  but  I  used  it  by  burn- 
ing it.  In  the  evenings,  when  surveyors  generally  look  after  their 
field  notes,  I  found  the  burning  of  that  powder  in  the  tent  answered 
very  well,  and  is  far  preferable  to  anointing  yourself  with  oil.  It  is 
known  as  insect  powder. 

Mr.  Ellis — In  reference  to  the  amount  of  provisions  to  be  allowed, 
I  found  in  eighteen  months  that  my  men  averaged  two  pounds  per 
day  of  all  kinds  of  provisions. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers 
by  Members.] 

COMPASS   LINES. 

By  JOHN  McAREE.  D.T.S.,  P.L.S., 
Toronto. 


I  WAS  down  for  a  paper  on  this  subject  last  year,  but  from  some  cause 
it  was  not  forthcommg  ;  and,  upon  further  reflection,  I  was  not  alto- 
gether sorrj',  and  was  hoping  that  the  secretary  had  forgotten  it — the 
subject  being  so  trite,  and  not  of  much  interest  to  the  majority  of  the 
rising  generation  of  our  surveyors  and  engineer?,  while  the  elder  ones 
already  know  all  about  it.  On  receiving  the  programme,  hov/ever,  I 
found  that  the  paper  was  down  for  this  year  again,  so  I  must  take 
hold  of  it  and  do  the  best  I  can. 

As  a  surveying  instrument,  the  compass  has  quite  fallen  into  the 
background  in  our  Province  ;  the  transit  having  superseded  it  in  city, 
town  and  most  farm  surveying  ;  and,  even  in  the  survey  of  our  new 
townships  it  occupies,  as  a  rule,  quite  a  subordinate  position — being 
employed  only  as  an  auxiliary  to  the  transit,  or  solar  compass. 

And  yet,  while  there  remains  in  our  Province  so  much  bush  coun- 
try to  be  surveyed,  where  lines  have  to  be  run  through  heavy  timber, 
considerations  of  economy  will  cause  the  compass  still  to  be  used — 
and  it  is  pretty  safe  to  say  that,  so  long  as  there  are  lines  to  be  run 
in  the  bush,  there  will  be  a  compass  to  run  them.  The  great  price 
of  the  solar  compass,  and  the  heavy  customs  duty,  is  a  great  draw- 
back to  its  general  introduction. 

The  original  surveys  m  the  older  townships  of  Ontario — in  what 
might  be  called  agricultural  Ontario — were  made  with  the  compass, 
chiefly ;  and  most  of  the  division  lines  between  the  lots,  as  the  land 
became  settled  upon,  were  run  b}'  the  same  instrument  ;  and  for  the 
various  errors  and  the  general  lack  of  precision  of  these  primitive 
surveys,  the  compass  has  been  too  generally  held  responsible.  Now, 
the  art  of  instrument-making  has  received  great  development  in 
recent  years,  and  the  compass  itself  has  received  improvements  since 
those  early  days.  Yet,  with  due  allowance  for  all  this,  the  greater 
share  of  the  errors  in  the  surveys  in  question  is,  in  my  humble  judg- 
ment, to  be  attributed  to  the  humble  qualifications  of  the  surveyors 
of  those  times,  and  to  careless  chaining — including  the  uncertain  and 
varying  length  of  the  chain — coupled  with  the  inexpensive  rate  at 
which  the  work  had  to  be  done  ;  involving,  as  it  did,  a  sort  of  hunter- 
and-trapper  mode  of  life  for  the  surveyor  and  his  party.  While,  as 
an  aggravation  of  the  evil,  and  giving  it  its  full  effect,  was  the  imper- 
fect method  of  keeping  field-notes  and  the  omissions  from  plans — 
through  which  important,  and  even  vital,  information   relating  to  a 
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given  survey  was  lost  for  want  of  being  recorded — bequeathing  a 
legacy  of  contention  to  the  succeeding  generation  ;  as  they  might  dis- 
pute over  the  interpretation  of  the  meagre  records,  and  find  out,  as 
best  they  might,  what  was  done  or  what  not  done  in  the  original  sur- 
vey, or  intended  to  have  been  done  or  not. 

With  a  good  compass,  such  as  is  made  at  the  present  day,  and  the 
old  link-chain,  with  the  magnetic  declination  ascertained  and  the  chain 
tested  from  time  to  time,  the  older  portions  of  Ontario — being  for  the 
most  part  a  comparatively  level  country,  underlaid  by  Silurian  rocks 
and  free  from  any  notable  amount  of  local  attraction — could  have 
been  laid  out  with  a  degree  of  accuracy  sufficient  for  all  practical 
requirements,  and  that  would  have  left  a  minimum  of  work  for  law- 
yers and  courts.  1  would  be  very  sorry,  indeed,  to  cast  a  slur  upon 
the  memory  of  these  brave  and  hardy  pioneers  in  our  profession, 
remembering  the  many  and  great  disadvantages  under  which  they 
laboured  ;  and  persuaded,  as  I  am,  that  the  majority  of  them  did  the 
best  the}'  could,  as  we  are  trying  to  do  now  in  our  generation,  under 
our  more  favourable  circumstances.  It  is  easy  to  indulge  in  dispar- 
aging criticism  from  the  vantage  ground  of  our  increased  knowledge, 
derived  from  the  experience  of  our  predecessors;  but  we,  in  turn, 
may  not  appear  to  any  better  advantage  when  compared  with  those 
who  shall  come  after  us.  Again,  if  the  settlers  on  the  township  lots 
had  kept  their  boundaries  and  corners  from  being  lost,  the  worse 
effects  of  the  errors  in  the  original  surveys  would  have  been  avoided  ; 
it  was  when  re-surveys  became  necessary  that  trouble  began,  so  that 
the  farmers  themselves  are  largely  to  blame  for  the  litigation  and  the 
attendant  evils  that  have  ensued. 

By  the  time  the  advancing  surveys  had  reached  the  more  rocky 
portions  of  our  province,  the  use  of  the  theodolite  or  transit  had 
become  general,  and  was  used  to  run  the  principal  lines,  at  least,  of 
a  new  township — the  compass  being  reserved  for  cutting  up  the  blocks 
that  were  laid  out  by  the  superior  instrument  ;  and  this  is  the  prac- 
tice at  the  present  time.  A  compass  line  is  checked  every  mile  or 
two  by  closing  on  the  transit  work. 

The  needle  works  fairly  well  over  the  Laurentian  rocks,  generally 
— except  near  bodies  of  magnetic  iron  oxide  ;  but  in  the  Huronian 
the  compass  is  very  little  use  ;  nor  in  the  trap  region,  west  and  south- 
west of  Thunder  Ba}',  Lake  Superior.  It  will,  no  doubt,  be  employed 
in  the  Silurian  and  Devonian  areas  around  James'  Bay  when  that 
region  comes  to  be  opened  up. 

Those  who  have  never  had  much  practice  with  the  compass  are 
apt  unduly  to  despise  it,  and  think  there  is  nothing  to  be  learned 
about  it  ;  the}'  are  ignorant  of  the  fact  that  it  has  adjustments  that 
are  worth  while  attending  to,  and  they  treat  it  as  being  altogether 
beneath  the  notice  of  the  educated  surveyor  of  these  days  ;  whereas 
there  is  great  scope  for  the  exercise  of  much  skill  and  care  in  its  use, 
and  a  longer  apprenticeship  is  required  to  become  an  expert  with  it 
than  with  the  ordinary  transit.  I  would  not  employ  it  in  city,  town, 
or  even  in  farm,  surveying  — except  in  the  back  townships,  where  land 
is  not  as  yet  very  valuable — although,  as  an  old  P.L.S.  once  observed 
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to  me,  "  a  good  compass  Ime  is  hard  to  beat."  But  on  the  survey  of 
new  townships,  and  on  much  topographical  work,  it  is  the  instrument 
for  making  a  rapid,  and  therefore  inexpensive,  survey.  For  working 
in  the  open,  as  traversing  on  the  ice  or  along  an  open  beach,  the  tran- 
sit is  more  rapid  besides  being  more  accurate  ;  but  along  our  northern 
lakes  and  streams  the  brush  comes  down  to  the  water's  edge,  leaving 
no  beach  at  all,  and  here  the  compass  and  the  micrometer  must  be 
the  surveyor's  outfit, 

"  Always  have  a  backsight  "  is  the  great  maxim  in  using  the  com- 
pass. This  does  not  imply  that  you  are  always  to  have  a  back  picket : 
a  boulder,  a  bunch  of  grass,  a  peculiar  bough,  a  point  of  rock — on  or 
near  the  line — will  be  utilized  for  such  a  purpose  by  the  practised 
compass-man.  Ordinarily  the  blazed  trees  along  the  line,  or  the 
opening  made  for  the  line  through  the  brush,  where  there  are  no  large 
trees,  will  be  all  that  is  needed  to  give  a  backsight  that  will  furnish  a 
check  upon  the  needle.  In  running  lines  in  the  survey  of  a  new  town- 
ship the  brush  and  smaller  trees  should  be  cleared  away,  leaving  only 
the  larger  centre  trees  standing,  which  will  then  act  as  pickets  to  show 
the  line.  Where  the  centre  trees  are  far  apart,  or  where  the  brush- 
wood is  very  dense,  it  will  be  economy  to  keep  pickets  set  up  as  a 
guide  to  the  axemen  ;  especially  until  they  become  used  to  the  work, 
and  able  to  keep  the  line.  The  worst  case  is  where  there  is  local 
attraction  and  the  surface  is  broken  with  heavy  timber,  so  that  the 
line  cannot  be  seen  for  any  distance  back  ;  all  that  can  be  done  is  to 
be  content  with  short  sights,  and  work  along  carefully  until  better 
ground  is  reached. 

In  surveying  with  the  compass  it  is  generally  necessary  to  know 
the  magnetic  declination,  for  which  course  resort  must,  of  course,  be 
had  to  astronomical  observation  when  working  away  from  lines  of 
known  azimuth  ;  and  the  more  frequent  these  observations,  the  better 
— since  the  declination  changes  from  point  to  point.  In  township 
surveys  there  is  always  a  line  to  start  from,  viz.,  the  boundary,  or  else 
some  of  the  interior  lines  run  by  the  transit. 

In  a  region  where  there  is  local  attraction,  as  in  our  own  northern 
territory,  it  is  sometimes  troublesome  to  obtain  the  true  declination. 
In  this  case  the  line  should  be  followed  for  some  distance,  taking 
sights  and  readings  at  short  mtervals,  the  needle  all  the  while  show- 
ing the  same  bearing,  which  maj'  then  be  adopted  with  reasonable 
confidence  as  the  true  magnetic  bearing  free  from  the  effect  of  local 
attraction.  The  bearing  of  a  line  should  never  be  adopted  from  a 
single  "  sight,"  nor  from  the  readings  of  another  compass,  as  there 
will  generally  be  a  difference  in  the  bearing  of  a  line  when  taken  with 
different  instruments  :  the  bearing  for  a  given  line  that  is  to  be  run 
should  be  taken  by  the  compass  that  is  to  run  it. 

The  great  drawback  in  the  employment  of  the  compass  is,  of 
course,  the  occurrence  of  local  attraction  ;  and  the  surveyor  must  be 
on  the  look-out  for  it,  not  only  where  the  rock  is  exposed  and  the 
ground  high,  but  in  other  places  as  well.  He  may  meet  it  in  a  swamp, 
or  in  crossing  a  belt  of  sand  or  sandy  soil.  The  only  way  to  be  safe 
against  its  surprises  is  to  keep  up  tl>e  backsights  all  the  time. 
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Besides  the  ordinary  local  attraction  arising  fronn  substances  in 
the  soil,  there  are  other  causes  of  it  which  must  be  guarded  against. 
For  instance,  the  operator  must  take  care  that  no  articles  of  iron  or 
steel  about  his  person  are  allowed  to  come  close  to  the  needle.  The 
writer  on  one  occasion  inadvertently  replaced  one  of  the  supports  of 
the  brass  plate  that  raises  the  needle  off  the  pivot  by  a  piece  of  a 
common  pin,  which  turned  out  to  be  galvanized  iron  ;  the  result  being  . 
that  the  needle  was  deflected  more  than  a  degree,  and  the  mile  of  line 
run  had  to  be  re-surveyed.  Another  surveyor  traced  a  disturbance 
of  the  needle  to  a  steel  buckle  in  his  hat-band,  that  was  brought  down 
near  the  needle  while  he  was  taking  a  reading.  And  Mr.  Abrey,^ 
P.L.S.,  informs  me  that  the  ordinary  ebonite  hand  magnifier  will 
attract  the  needle.  Sometimes  the  glass  cover  becomes  electrified  by 
friction  against  the  clothing  when  carrying  the  compass  upon  the 
arm,  while  under  a  hot  sun  the  magnetic  intensity  is  greatly  weak- 
ened. In  these  cases  the  glass  should  be  "  discharged  "  by  cooling  off 
with  water,  bringing  the  wet  fingers  down  upon  it,  etc. 

Sometimes,  from  some  cause  that  is  not  apparent,  the  needle  be- 
haves badly,  vibrating  violently  about  its  axis,  but  otherwise  seeming 
to  be  fixed  to  the  compass  box  ;  this  is  probably  due  in  some  way  to 
the  electric  condition  of  the  inside  of  the  glass.  At  other  times  again 
the  needle  will  be  sluggish  and  inert,  as  if  it  had  lost  its  directive 
force,  experiencing  what  might  be  called  a  sulky  fit.  At  such  times 
the  needle  would  better  repeatedly  be  raised  off"  its  pivot  and  lowered 
again,  while  the  moistened  fingers  are  rubbed  over  the  glass  and  the 
Jacob-staff"  tapped  with  the  hand  until  the  needle  comes  to  itself  again. 

When  running  by  the  needle  alone  without  backsights  the  presence 
of  local  attraction  is  detected  by  the  strange  behaviour  of  the  needle,, 
which  then  shows  a  peculiar  agitation,  coming  to  rest  in  a  reluctant, 
hesitating  manner,  and  resuming  its  vibrations  on  the  slightest  provo- 
cation When  the  instrument  is  set  up  at  a  station  and  the  sights 
put  in  line,  the  needle,  when  let  down,  oscillates  about  its  mean  posi- 
tion, yet  settles  down  to  it  with  a  promptitude  and  decisiveness  that 
is  generally  unmistakeable  when  it  is  in  its  best  mood  and  free  from 
any  alien  force.  A  single  reading  should  never  be  relied  upon  how- 
ever. The  needle  should  be  disturbed  from  its  position  of  rest  and 
allowed  to  settle  again  several  times  before  the  reading  is  finally 
accepted. 

Care  must  be  taken  when  the  needle  is  working  that  it  is  quite 
disengaged  from  the  lifter,  and  that  there  is  no  dirt  on  the  inside  of 
the  glass  or  around  the  circle  anywhere,  which  might  cause  the  needle 
to  stick.  It  may  be  necessary  occasionally  to  remove  the  glass  cover 
and  wipe  its  under  surface,  as  well  as  the  graduated  circle,  and  even 
the  needle  itself.  When  the  instrument  is  not  in  use  the  brass  cap 
should  be  kept  on. 

In  reading  the  eye  should  be  vertically  over  the  end  of  the  needle 
to  avoid  parallax  and  the  eff'ect  of  refraction  by  the  glass.  A  magni- 
fying glass  may  be  used  to  aid  the  eye.  The  glass  cover  should  have 
its  faces  parallel,  and  the  glass  smooth  and  clean,  at  least  around  the 
circumference,  and  be  smooth  and  clean  and  free  from  flaws. 


COMPASS   LINES.  9 1 

The  needle  should  be  an  "  edge  bar,"  sharp  at  both  ends  to  permit 
of  fine  adjustment,  and  no  shorter  than  is  necessary  for  its  just  swing- 
ing clear  of  the  face  of  the  compass  box.  When  level  its  ends  should 
project  the  slightest  amount  above  the  circle,  the  graduation  marks 
of  which  should  extend  down  the  face,  as  in  the  Gurley  instruments. 

The  adjustments  of  the  compass  must  not  be  neglected.  It  is  the 
general  practice,  I  believe,  to  send  it  to  the  instrument  maker's  before 
going  out  on  a  lengthened  trip,  to  have  the  needle  recharged  and  the 
instrument  overhauled  generally,  and  give  the  adjustments  no  further 
attention.  But  the  surveyor  should  test  the  adjustments  of  the  needle 
himself,  and  see  to  it  that  the  ends  of  the  needle  and  the  pivot  on 
which  it  turns  are  precisely  in  line  at  the  same  time  that  the  pivot  is 
at  the  centre  of  the  graduated  circle.  The  test  for  this  is  to  reverse 
the  instrument  in  each  of  two  positions  at  right  angles  to  each  other, 
and  observe  whether  the  difference  of  the  readings  of  the  two  ends  of 
the  needle  in  each  of  the  four  positions  is  exactly  i8o° ;  if  this  is  the 
case  the  adjustment  is  all  right  and  there  is  no  eccentricity.  It  would 
be  worth  while  for  any  one  to  submit  his  compass  to  this  test  if  he  haa 
not  done  so  already. 

The  plane  of  the  sigh's  should  pass  through  a  diameter  of  the 
graduated  circle,  and  should  be  a  vertical  plane  when  the  instrument 
is  level.  Sometimes  the  compass  plate  becomes  twisted,  so  that  the 
lines  of  the  slits  of  the  two  sights  lose  their  parallelism,  which  then 
will  give  differing  alignments  as  different  portions  of  these  slits  are 
used.  Error  from  this  cause  being  more  certain  to  occur  where 
sights  have  to  be  taken  up  and  down  hill. 

The  ball  and  socket  joint  of  the  Jacob-staff  should  be  kept  smooth 
and  clean  and  properly  oiled,  so  as  to  give  a  steady,  even  motion 
without  any  jerking,  and  the  ledge  or  projection  on  which  the  socket 
of  the  compass  rests,  and  on  which  the  whole  instrument  revolves,, 
should  be  lubricated  and  kept  smooth  and  clean  so  that  the  needle 
may  be  set  with  as  great  precision  as  possible. 

The  instrument  should  have  a  Vernier  reading  to  single  minutes. 

About  the  size  of  the  instrument  there  appears  to  be  a  difference 
of  opinion.  The  writer  has  used  a  six-inch  needle  and  considers  this 
size  of  instrument  the  best,  as  there  is  a  greater  distance  between  the 
sights  and  the  divisions  of  the  circle  are  wider  ;  on  the  other  hand 
the  instrument  is  heavier  to  carry,  which  is  a  consideration  sometimes. 

Among  smaller  compasses  the  prismatic  is  the  best,  being  the 
most  portable  and  the  most  precise  ;  readings  can  be  taken  to  half  a 
degree  or  even  less,  and  the  "  sight  "  and  the  reading  of  the  circle  are 
taken  simultaneously. 

DISCUSSION. 

The  President — I  think  Mr.  McAree's  paper  is  of  great  practical 
value.  There  is  no  doubt  about  it  that  although  the  compass  is  going" 
somewhat  into  disuse  there  is  still  a  good  field  for  the  compass  in  many 
parts  of  Ontario. 

Mr.  Gibson — I  have  often  used  the  compass  in  running  a  certain 
class  of  lines,  as  there  are  certain   degrees  of  accuracy  required  in 
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different  classes  of  surveys.  Where  it  is  only  an  approximate  survey, 
and  it  is  not  absolutely  necessary  to  run  the  line  exactly,  you  can 
accomplish  the  work  with  the  compass  with  a  great  deal  less  exertion 
than  in  any  other  way  ;  but  of  course  when  you  come  down  to  fine 
work  the  compass  is  not  the  thing. 

Mr.  Abrey — I  would  like  to  ask  Mr.  McAree  if,  in  using  the  micro- 
scope, he  ever  noticed  that  it  had  the  effect  of  attracting  the  needle 
to  one  side.  My  experience  is  that  you  never  get  one  of  these 
microscopes  near  the  compass  without  moving  the  needle  somewhat. 
In  reference  to  taking  back  sights,  on  account  of  local  attraction,  I 
suppose  he  has  observed  in  running  a  line  two  or  three  miles  long 
that  there  is  a  very  gradual  declination,  perhaps  too  small  to  take  up 
with  a  back  sight ;  he  has  perhaps  found  that  he  has  made  a  bend  in 
it  of  perhaps  a  degree,  but  it  has  been  very  gradual  all  the  way 
through.  In  surveying  in  one  place  in  Manitoulin  most  of  the  lines 
were  run  with  the  transit,  one  being  run  with  the  compass,  but  after 
I  got  through  I  was  a  long  way  out,  and  in  going  over  it  with  the 
transit  I  found  it  was  just  a  gradual  bow  all  the  way  through.  I  pre- 
sume that  is  one  of  the  reasons  why  our  streets,  Dundas  and  some  of 
the  roads  out  west,  have  taken  a  bow  ;  and  I  presume  it  was  for  the 
same  reason  that  it  was  too  small  to  observe  by  the  ordinary  way  of 
taking  back  sights. 

The  President — In  your  observations,  does  the  curve  you  speak  of 
move  in  the  same  direction  ? 

Mr.  Abrey — I  think  Queen  Street  does  ;  and  I  know  in  the  Countj^ 
of  Halton  the  lines  there  all  take  a  bow  in  one  direction,  and  that  bow 
is  of  course  too  small  to  observe  by  taking  back  sights. 

Mr.  Stewart — How  do  you  account  for  that  swing  ? 

Mr.  Abrey — The  lines  are  run  that  way,  and  these  lines  are  run 
in  several  days  ;  it  has  taken  more  than  one  day  to  run  them.  In 
one  case  in  particular  in  Manitoulin  I  ran  two  or  three  chains  out  one 
day  by  the  time  I  got  the  line  two  or  three  miles  long,  and  it  was 
simply  owing  to  the  gradual  change. 

Mr.  Ellis — Some  years  ago  I  ran  a  line  for  a  piece  of  railway  on 
the  north  shore  of  Lake  Huron — a  trial  line.  We  started  on  a  very 
high  rock  and  then  went  down  in  the  valley  about  five  miles.  There 
was  no  local  attraction  whatever,  and  we  got  back  sights  every  time  ; 
and  on  going  back  about  two  days  afterwards,  when  we  got  up  on  the 
top  of  the  hill,  we  could  see  the  chopping  completely  through  the 
bush,  and  it  was  just  as  Mr.  Abrey  said,  there  was  a  complete  swing 
on  the  whole  line  from  one  end  to  the  other.  It  was  not  very  much, 
only  about  one  and  a-half  degrees  on  the  whole  length  of  the  line,  but 
you  could  distinctly  see  it  looking  from  the  hill,  though  in  going  along 
you  could  not  notice  it  anywhere.  It  was  a  gradual  drawing  towards 
the  end  on  the  same  bearing. 

Mr.  Gibson — In  regard  to  this  solar  compass  work,  there  is  a 
variation,  of  course,  from  about  8  o'clock  in  the  morning  to  about  2 
in  the  afternoon  from  five  to  fifteen  minutes,  and  the  old  compasses 
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always  have  vernier  plates  to  correct  this.  In  making  your  survey 
you  start  at  8  o'clock  with  the  needle  due  north,  the  proper  bearing 
would  be  laid  off  on  the  plates,  and  then  the  plate  has  to  be  moved 
gradually  between  8  and  2.  At  2  o'clock  we  are  at  the  extreme 
variation  of  the  needle,  and  from  that  time  the  needle  begins  to 
retrace  its  course  toward  8  o'clock  in  the  morning.  If  you  don't 
make  allowance  for  that  change  you  will  have  a  beautiful  scallop. 
An  old  surveyor  once  said,  •'  Any  fellow  can  run  with  a  transit,  but 
it  takes  a  pretty  smart  man  to  run  with  the  compass." 

Mr.  Ellis — I  think  it  took  us  two  and  a-half  days  to  run  this  line 
that  I  was  speaking  of,  and  my  impression  of  the  way  in  which  the 
swing  was  caused  was  that,  in  making  our  sights  through  the  slits,  it 
was  our  personal  error, — you  are  inclined  to  put  your  picket  to  one 
side  or  the  other, 

Mr.  Gibson — I  always  make  a  note  of  what  time  of  day  I  take 
my  bearings.  But  of  course  we  don't  propose  at  the  present  time 
to  use  the  needle  for  anything  like  fine  work.  It  is  used,  I  under- 
stand, away  in  Muskoka  by  some  surve3'ors  who  want  to  make  quick 
work. 

The  President — I  was  going  to  ask  what  kind  of  sights  they  used 
on  their  compasses  ? 

Mr.  Abrey — The  sights  I  was  using  at  the  time  I  spoke  of  were 
ordinary  slit  sights  placed  about  i6  inches  apart.  It  could  not  be 
accounted  for  by  what  Mr.  Ellis  says  in  my  case,  about  making  that 
bow,  and  neither  was  it  accounted  for  by  doing  it  at  different  times 
of  the  day,  because  these  lines  were  run  over  considerable  periods. 

The  President — Probably  one  side  of  the  slit  was  brighter  than 
the  other. 

Mr.  Abrey — It  could  not  possibly  be  from  that. 

Mr.  Gibson — I  have  always  been  trained  to  use  the  hair  slits. 

Mr.  Ellis — The  compass  I  am  speaking  about  was  one  of  these 
5^-inch  face  instruments  with  very  large  surface.  It  was  a  very 
difficult  instrument  to  use. 

Mr.  Paterson — I  would  like  to  mention  a  case  I  had  once  in  run- 
ning a  long  line,  about  eighty  miles.  This  line  was  not  a  straight  line, 
and  when  we  came  to  plot  the-line  we  found  there  was  a  variation  of 
some  six  or  seven  degrees.  I  found  that  this  had  been  gradually 
accumulating,  so  that  it  brings  out  the  idea  of  the  bow  in  the  same 
way  as  the  other  cases  spoken  of.  I  often  wondered  how  it  was,  and 
I  asked  friends  and  they  never  could  explain  it.  The  line  was  east 
and  west,  and  I  suppose  if  we  had  gone  on  farther  it  would  have 
increased  very  largely. 

Mr.  Stewart— It  was  swinging  over  as  you  went  west  I  suppose? 

Mr.  Burke — In  Mr.  McAree's  remarks  he  says  you  should  always 
use  a  six  inch  needle.  I  have  always  used  a  four-inch  needle,  and  I 
think  I  can  run  equally  as  good  a  line  with  it  as  I  can  with  the  six. 
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Mr.  McAree — I  have  never  used  anything  but  a  six.  I  think  that 
the  six  inch  needle  does  not  settle  down  quite  so  soon  to  the  bearing 
as  the  four  inch  ;  the  longer  the  needle  the  longer  it  takes  to  settle 
down. 

Mr.  Stewart— I  would  like  to  ask,  if  any  one  ever  noticed  the  differ- 
ence between  long  and  short  needles  with  regard  to  local  attraction?  . 
I  have  heard  that  the  shorter  needle  was  not  affected  to  the  extent 
the  long  one  was  ;  or  the  reverse,  I  forget  which.     I  would  like  to 
know  which  was  the  least  liable  to  magnetic  attraction. 

Mr.  Abrey — 1  cannot  see  where  the  difference  would  come  in. 
Of  course  the  advantage  with  a  long  needle  simply  is  getting  a  larger 
division.  With  a  six-inch  needle  you  could  set  it  33^  per  cent,  closer 
than  you  could  with  a  four-inch  needle.  On  the  solar  compass  needle 
the  long  end  is  about  2^  inches,  and  I  must  say  I  never  had  a  needle 
equal  to  the  needle  I  have  on  the  solar  compass.  The  other  end  is 
made  blunt  and  heavy. 

The  President— Is  it  not  probable  that  the  magnetic  intensity  of 
the  needle  would  be  the  governing  quality  of  the  needle  as  to  whether 
it  would  be  affected  by  the  local  attraction  ?  There  is  a  difference  in 
magnetic  intensity. 

Mr.  Gibson— I  should  think  the  more  delicate  the  needle  the  better. 

Mr.  Burke — I  think  these  little  compasses  they  have  now  are  excel- 
lent ;  in  any  case  I  would  not  go  back  to  the  Jacob  staff  for  any  one. 

Mr.  Gibson — I  never  would  think  of  not  having  the  vertical  motion 
as  well  as  the  horizontal  motion. 

Mr.  Ogilvie — My  experience  is  that  the  shorter  needle  gives  just 
as  good  results  as  the  longer  one.  The  magnetic  force  may  be  just 
the  same  but  the  friction  is  less.  I  think  a  four  or  five-inch  needle  is 
all  that  you  want. 

Mr.  Abrey — The  only  variation  would  be  in  the  size  of  the  gradu- 
ation of  the  circle. 

Mr.  Fawcett— I  remember  once  at  home  using  a  compass  of  rather 
elaborate  construction.  The  needle  was  very  short  and  it  had  a  non- 
magnetic metal  pointer.  The  needle  was  below  the  pointer  and  the 
pointer  was  apparently  fixed  on  some  white  metal,  evidently  non- 
magnetic metal,  and  this  point  looked  like  a  little  piece  of  straw  stick- 
ing out  from  each  end  of  the  little  short  dumpy  needle.  It  had  long 
graduations  with  a  short  needle.  They  were  referring  a  short  needle 
to  a  large  circle. 

Mr.  Ogilvie — I  was  supplied  with  a  declination  instrument  here 
from  the  Observatory.  It  read  to  less  than  a  minute,  and  the  magnet, 
as  I  recollect  it,  was  about  3^  inches  long.  There  were  three  magnets 
supplied  with  the  instrumen't  and  that  was  the  length  of  the  whole 
of  them. 

Mr.  McAree  spoke  of  approaching  the  needle  with  iron  or  steel 
about  your  person.     I  made  a  series  of  experiments  as  to  that  ;  I  had 
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a  four-inch  needle  suspended  just  about  as  delicately  as  they  can  be 
suspended,  and  by  taking  an  ordinary  jack-knife  I  found  I  had  to 
bring  it  within  two  feet  before  I  could  notice  any  movement  at  all. 
If  the  knife  were  magnetized  if  I  brought  it  within  six  feet  I  could 
notice  motion  ;  when  I  brought  it  within  a  foot  there  were  several 
degrees.  In  reading,  you  have  got  to  read  the  needle  several  times, 
and  of  course  the  readings  are  not  all  the  same.  I  did  the  thing  just 
to  see  what  error  you  might  expect  in  carrj'ing  a  jack-knife  about  it. 
Of  course  when  they  are  very  close  to  the  needle  I  agree  with  any- 
body that  they  will  displace  it.  As  far  as  my  experience  goes,  I 
should  sa}'  that  it  takes  quite  a  lot  of  metallic  substance  about  you  to 
deflect  the  needle  very  much.  Then  as  to  these  curves,  one  explana- 
tion to  me  would  be  what  you  might  call  the  personal  error  in  not 
properly  dividing  the  slit  or  putting  your  picket  to  one  side  of  the 
true  line.  In  making  surveys  on  the  prairies  we  have  found  the  same 
deflection  and  we  discovered  it  was  due  to  the  illumination  of  the 
picket. 

Mr.  Burke — I  have  found  that  if  you  put  a  sod  on  the  top  of  the 
picket  it  does  not  affect  it  so  much. 

Mr.  Ogilvie — The  last  time  I  ran  any  transit  line  on  the  prairie  I 
employed  a  very  small  picket  and  I  found  the  error  much  less  than 
before. 

Mr.  Stewart — I  think  it  is  a  capital  idea  where  they  divide  down 
the  side  instead  of  just  on  the  top.  I  think  it  would  be  a  great 
improvement  if  the  compasses  were  all  made  in  the  sam'e  way,  that  is, 
the  graduation  extended  down  along  the  side. 

Mr.  Campbell — There  is  one  point  that  has  not  been  brought  out, 
and  I  think  it  would  be  rather  in  favour  of  having  a  long  and  heavy 
needle.  It  depends  a  great  deal  on  what  the  attracting  force  is 
where  there  is  local  attraction.  Supposing  you  bring  a  jack-knife 
near  a  small  needle,  you  would  deflect  the  needle  much  easier  than  a 
large  needle.  I  think  it  would  deflect  the  smaller  body  more  than  it 
would  the  larger.  I  have  taken  my  knife  near  a  small  needle  and  it 
would  fl}'  around  with  the  knife,  but  with  a  large  needle  it  would  move 
very  slowly.  The  little  one  was  attracted  more  by  the  attracting 
force  than  the  larger  one. 

Mr.  Ogilvie — That  depends  altogether  on  the  intensity  in  the  body 
attracted.  If  the  needle  was  not  magnetized  or  the  knife  magnetized 
there  would  be  no  deflection  at  all. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Menibei  s.] 

OLD    RECORDS    IN     RELATION    TO    MUNI- 
CIPAL   SURVEYS. 

By  GEORGE  E.  KIRKPATRICK,  P.L.S.. 
Director  of  Surveys,  Crown  Latids  Department,  Toronto. 


This  subject  has  often  suggested  itself  to  my  mind  when  examining 
Returns  of  Surveys  performed  under  instructions  from  the  Commis- 
sioner of  Crown  Lands  on  the  petition  of  the  Municipal  Councils 
of  Corporations  of  counties  or  townships  in  the  Province  of  Ontario. 
If  the  land  surveyors  of  one  hundred  years  ago  had  been  able  to  take 
a  peep  into  futurity,  and  to  see  the  great  importance  to  generations 
yet  unborn,  of  not  only  accurate  work  in  the  field,  but  of  clear  and 
methodical  entry  in  the  pages  of  their  field-books  of  the  course  of 
their  proceedings,  and  of  the  nature  of  the  monuments  set  up  to 
mark  their  operations,  methinks  the  farmers  of  this  Province  would 
have  been  the  richer  by  many  hundreds  of  thousands  of  dollars. 
Our  present  system,  infinitely  superior  as  it  is,  both  in  theory  and 
practice  is  still,  I  venture  to  think,  capable  of  much  improvement  in 
one  important  particular,  and  the  reason  for  it  is  not  difficult  to 
discover.  The  old  saying  "  familiarity  breeds  contempt  "  is  respon- 
sible for  it  to  a  great  degree.  When  a  surveyor  has  been  for  several 
months  employed  in  the  survey  of  townships,  baselines,  meridian 
lines,  road  lines,  etc.,  etc.,  his  work  becomes,  as  it  were,  second 
nature  to  him.  He  understands  himself  all  about  it,  the  details  seem 
self-evident,  and  when  he  comes  to  write  the  report  of  his  operations, 
he  is  very  apt  to  omit  as  superfluous  some  of  the  most  important  items 
of  detail,  and  to  make  his  report  as  brief  as  possible,  so  far  as  these 
are  concerned,  contenting  himself  by  stating  "  I  have  the  honour  to 
inform  you  that  I  have  performed  the  survey  as  per  instructions  ;  the 
nature  of  the  country  is  rolling,  in  some  places  almost  mountainous, 
in  others  intersected  with  swamps."  Of  course  I  do  not  mean  that 
such  meagre  reports  are  general  now,  but  I  contend  they  should  be 
wholly  things  of  the  past.  I  have  read  reports  otherwise  very  good, 
where  the  reader  is  left  wholly  in  the  dark  as  to  the  nature  of  the 
monuments  planted  by  the  surveyor,  where  the  instructions  went 
fully  into  the  diameter  of  the  iron  to  be  used,  the  kind  of  piping,  the 
length  above  ground,  the  marks  to  be  cut  thereon  with  a  cold  chisel, 
the  exact  mile  at  which  iron  was  to  be  used,  and  where  wooden  posts 
might  be  substituted,  and  where  a  combination  of  both  were  to  be 
used,  all  with  the  view  of  enabling  the  explorer  or  lumberman  to 
locate  himself  without  difficulty  on  coming  across  any  of  these  monu- 
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fiients.  The  ideal  surveyor's  report  is  one  which  states  all  the  details 
in  clear,  concise  sentences,  capable  of  being  clearly  understood  by 
non-professional  people  for  whose  benefit  and  information  these 
reports  have  been  for  many  years  published  in  the  annual  report  of 
the  Commissioner  of  Crown  Lands. 

But  if  this  is  true  of  the  end  of  the  nineteenth  century,  how 
much  more  so  is  it  of  the  records  of  the  last  century  and  the  early 
part  of  the  present,  where  the  exception  is  to  find  a  word  to  indicate 
that  any  monuments  were  planted,  how  wide  the  allowances  for  roads 
were  left,  or  on  which  side  of  the  allowance  for  road  the  line  was 
actuall}^  run  and  marked  in  the  field,  and  where  the  instructions 
themselves  are  at  this  date  of  reading  very  vague,  in  that  they  often 
refer  to  a  projected  plan  sent,  which  was  to  be  returned  with  the  fair 
plan  of  survey,  but  which,  alas,  if  returned,  has  long  ceased  to  exist, 
or  again  the  instructions  refer  to  the  knowledge  possessed  by  the 
surveyor,  which  renders  it  quite  superfluous  to  repeat  to  him  what  he 
is  already  well  aware  of  from  former  surveys.  Well,  then,  you  will  say, 
if  this  is  the  case,  are  the  old  records  valueless  ?  Is  not  time  wasted 
in  searching  amongst  rubbish  for  the  chance  of  finding  a  precious 
pearl  ?  By  no  means  !  It  is  to  show  how  useful  evidence  can  be 
extracted  from  these  old  documents  that  the  present  paper  is  penned. 
An  example  will  perhaps  make  my  meaning  clear.  For  obvious 
reasons  I  withold  the  name  of  the  township,  actual  dates,  the  sur- 
veyors employed,  merely  designating  the  townships  by  letters  A  and 
B,  and  the  surveyors  by  letters  A,  B,  C,  D,  E,  F. 

About  ninety-two  years  ago,  D.S.  A received  instructions  to 

survey  four  concessions  in  the  township  of  A ,  the  concessions  to 

be  loo  chains  deep,  leaving  an   allowance  of  one  chain   for  a  road 

between  each   concession.     About   three   years   later,    D.S.    B , 

received  instructions  to  "survey  the  remaining  part  of  the  township  of 

A ,  four  concessions  of  which  have  been  already  run 

You  will  proceed  to  the  north-west  angle  of  the  fourth  concession 
on  the  division  line  between  townships  A and  B ,  and  con- 
tinue the  same  on  a  course  N.  74°  E.  until  you  intersect  the  Eastern 
boundarj^of  the  townships;  you  will  then  proceed  to  run  the  remaining 
concessions  on  a  course  of  N.  9°  W.,  laying  off  the  lots  and  roads,"  etc. 

The  plans,  field  notes,  etc.,  of  both  these  surveys  are  of  record  in 
the   Department   of    Crown    Lands.       About    sixty   years    after  the 

second   survey,   the    Township    Council  of  township   A ,  at  the 

request  of  the  landowners  interested,  petitioned  the  Governor- 
General  in  Council  to  have  a  survey  made  of  part  of  the  8th  conces- 
sion line  of  township  A ,  and  permanent   posts  planted  to  define 

the  angles  of  the  lots  along  the  front  of  said  concession,  and  praying 

that  instructions    be  given    to    P.L.S.  C .      An    order-in-council 

authorizing  said  survey  having  been  passed,  instructions  issued  to 
the  surveyor  named  in  the  petition.  I  have  heard  that  a  tradition 
has  existed  in  the  township,  that  this  portion  of  the  concession,  lying 
as  it  did  in  a  dense  cedar  swamp,  had  not  been  originally  surveyed  by 

D.S.  B .     Be  that  as  it  may,  when  P.L.S.  C went  on  the 

ground  he  could  find  no  marks  from  lot  16  to  lot  35  on  the  town-line  ; 
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at  lot  16  he  found  the  old  post  marking  the  north-west  angle  of  the 
lot,  and  drew  a  random  line  across  the  lots  northerly  to  the  town-hne. 
Here  he  found  a  cedar  tree  or  stump  marked  for  the  north-west 
angle  of  lot  35  in  8th  concession,  with  the  marks  clearly  indicated, 
viz  :  R  on  north  side,  lot  35  on  south  side,  concession  8  on  east 
side.  He  stated  in  his  report  that  the  markings  were  so  clearly 
defined  that  he  did  not  require  to  take  any  evidence,  having  known  it 
himself  for  some  years.  He  then  offset  back  from  his  random  line 
and  planted  his  posts  to  define  the  angles  of  the  lots.  His  survey 
was  confirmed  by  the  Department  the  same  year  it  was  made. 
The  following  year  the  Count)'  Council  of  the  county  in  which  the 

townships  A and  B are  situate,  on  the  petition  of  the  parties 

interested,  sent  in  a  petition  to  the  Governor-General  in  Council  to 
have  stone  monuments  planted  at  the  angles  of  the  concessions  upon 

the  south  boundary  of  the  township  of  B ,  the  same  being  the 

governing  line  for  that  township.     (I  may  say  that  this  line  is  the 

boundary  between  the  townships  of  A and  B ,  and  was  run 

by   D  S.    B in    18 — ,    on    the   south   side  of    town-line.)      The 

necessary  order-in-council  having  been  passed,  instructions  issued  to 

P.L.S.  D ,  the  surveyor  named  in  the  petition.     He  performed  the 

survey  and  I  find  in  his  report,  the  following  extract  as  to  the  corners 
between  the  7th  and  8th  concession  line  :  "  Here  I  found  a  cedar 
stump  with  the  sides  slabbed  off  marking  the  north-east  angle  of  lot 
number  35  in  the  7th  concession  of  the  township  of  B ,  and  dis- 
playing the  following  marks,  inscribed  with  a  marking  iron,  on  the 
west  7th  concession,  on  the  east  side  8th  concession,  and  R  on  the 
north  side,  the  blazes  on  the  old  original  town-line  could  also  be 
easily  traced,  and  from  this  data  I  established  the  corners  and  planted 
the  monuments." 

P.L.S.  D sent  m  his  returns  of  survey  about  four  years  after 

receiving  his  instructions,  and  his  survey  was  then  confirmed. 

I  may  explain  here  that  the  two  last  named  surveyors  found  the 
same  cedar  stump  but  each  took  it  to  mark  diff'erent  points  and  made 
their  surveys  on  this  assumption;  the  one  taking  it  to  mark  the 
north-west  angle  of  lot  35  in  8th  concession,  the  other  the  north-east 
angle  of  lot  35  in  7th  concession,  the  two  points  being  one  chain  apart. 

About  ten  years  after  this  survey,  the  County  Council  petitioned 
the  Lieutenant-Governor  in  Council,  at  the  instance  of  the  parties 

interested,  to  have  the  8th  concession  line  of  the  township  of  B 

run  out,  the  same  not  having  been  surveyed  in  the  original  survey  of 
the  township      The  necessary  order-in-council  having  been   passed, 

instructions  were  issued  to  P.L.S.  E ,  the  surveyor  named  in  the 

petition,  to  define  the  8th  concession  line  and  to  plant  stone  monuments 
therein.     He  performed  the  survey,  and  in  his  plan  and  field  notes 

showed  the  stone  monument   planted  by   P.L.S  D ,  apparently 

defining  the  front  of  the  8th  concession;  on  this  assumption  the 
survey  was  confirmed. 

About  six  years  after  this  it  was  represented  that  the  survey  had 
not  been  acted  upon,  so  far  as  opening  the  road  allowance,  and  that 
doubts  existed  as- to  which  side  of  the  line  the  road  should  be  opened. 
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It  was  not  easy  to  see  how  any  difference  of  opinion  could  exist 
on  this  point,  but  at  last,  by  patiently  investigating  the  old  records  in 
the  Department  of  Crown  Lands,  the  error  was  located. 

The  original  field  notes  show  that  D.  S.  A ran  the  boundary 

between  township  A  and  township  B ,  along  four  concessions  on 

the  south  side  of  the  road  allowances,  and  the  concession  lines  on  the 
east  side  of  the  concession  road  allowances,  the  same  being  the  front 
of  the  concessions  and  the  lines  on  which  the  lot  posts  were  planted. 

From  the  quotation  from  the  instructions  given  to  D.S.  B it  is 

clear  that  the  north-west  angle  of  the  4th  concession  was  believed 

to  have  been  defined  by  D.S.  A .     This  would  be  the  north-west 

angle  of  lot  35,  4th  concession,  township  A .     On  examining  the 

diary  of  D.S.  B the  record  is  found  that  on   Saturday,  January 

28th,  18 — ,  he  set  out  early  in  the  morning  and  got  to  No.  35  on  said 
line  and  camped   late  in  the  evening  ;  on   Sunday  opened  the  line 

between   township    A and    township    B and    continued    it 

through  cedar  and  spruce  swamps,  Monday,  Jan.  30th,  continued  the 
line,  and  at  loi  chains  planted  the  5th  concession  stake.  From 
this  entry  it  is  clear  that  he  planted  the  stake  on  the  east  side  of 
the  allowance  for  road.  After  enumerating  a  number  of  days'  work, 
this  entry  occurs  :  "  Saturday,  Feb.  4th,  then  loi  chains  to  the  front 
of  the  8th  concession,  marked  a  cedar  picket,  then  through  to  the 
eastern  town-line  55  chains."     The  cedar  picket  here  described  is  the 

site  of  the  cedar  stump  variously  described  by  P.L.S.   C and 

P.L.S.  D as  above  mentioned. 

It  now  became  necessary  to  investigate  on  the  ground  the  cause 
of  the  trouble,  and  to  see  how  matters  could   be  set  right.     P.L.S. 

F having  notified  the  Reeve  of  the  township  that   he  would  be 

on  the  ground  a  certain  day,  and  after  the  parties  interested  had 
been  notified  to  be  present,  proceded  under  instructions  from  the 
Commissioner  of  Crown  Lands  to  make  the  necessary  examination. 
He  chained  the  depth  of  the  7th  and  8th  concessions  along  the  town- 
line  to  ascertain  the  exact  depth  between  the  stone  monuments  set 
by  P.L.S.  D 

The  7th  concession  measured 101  ch.,  94  Iks. 

"     8th  "  "         52    "     67    " 

Total  depth  exclusive  of  road 154  ch.,  61  Iks. 

Depth  given  in  original  field  notes.    155    "     00 

The  stone  monuments  stood  exactly  one  chain  apart  and  by  the 
letter  R  indicated  that  a  road  allowance  lay  between  them,  the 
Western  one  stood  exactly  one  chain  North  of  the  site  of  the  old 
cedar  stump  before  alluded  to.     The  concession  road  in  township 

A has  been  opened  out  and  travelled  for  many  years  to  the  west 

of  this  cedar  stump,  and  thus  the  stone  monuments  as  found 
indicated  a  jog  to  the  east  of  the  road  allowance  of  one  chain.  It 
is  well  to  explain  here  that  the  two  townships  were  surveyed  at  the 
same  time  originally,  and  in  ever}'  other  case  the  concession  lines 
were  contmuous. 
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On  enquiring  if  any  old  resident  knew  of  the  existence  of  the 
original  monument,  an  old  man  was  found  who  had  given  evidence 

as  to  its  position  before  P.L.S.  E .     On  visiting  him  and  asking 

what  he  knew  of  the  matter,  he  at  once  clearly  described  the  position 
of  the  cedar  stump  as  marking  the  north-west  angle  of  lot  35  in  8th 
concession,  stating  that  he  had  known  it  now  upwards  of  thirty  years, 
and  that  it  was  marked  with  an  R  on  the  west  side  in  the  same  way 
as  another  old  monument  in  the  7th  concession  was  marked  to  define 
the  front,  and  that  he  had  known  both  of  them  for  over  thirty  years. 

He  also  clearly  described  the  operations  of  P.L.S.  C ,  whom  he 

had  assisted  to  make  frhe  survey  in  the  8th   concession  of  township 

A ,  and   described  his  running  the  random  line,  his  coming  out 

west  of  this  cedar  stump  before  mentioned  and  his  offsetting  his  posts 
for  the  front  of  the  lots — a  remarkable  instance  of  memory  of  a 
transaction  which  had  taken  place  nearly  thirty  years  before.  This 
man's  evidence  proved  conclusively  that  an  error  was  committed  by 

P.L.S.  D ,  in  assuming  the  cedar  stump  to  mark  the  north-east 

angle  of  lot  35  in  the  7th  concession,  instead  of  the  north-west 
angle  of  lot  35  in  8th  concession,  and  that  this  error  was  made  from 
two  causes  :  (a)  not  examining  the  old  records,  whereby  he  could 
have  ascertained  the  fact  that  the  concession  lines  had  been  run  on 
the  east  side  of  the  road  allowance  and  the  posts  planted  on  this 
line  ;  (b)  not  adopting  in  this  concession  the  municipal  survey  made 
the  year  before  by  P.L.S.  C and  confirmed  the  same  year. 

On  P.L.S.  F reporting  to  the  Commissioner  of  Crown  Lands 

the  result  "of  his  investigation,  the  Commissioner  held  and  found  that 
it  was  established  that  the  position  of  the  cedar  tree  as  the  original 
monument    marking   the   north-west    angle   of    lot    35   in    8th   con- 

cessibn  of  township  A was   clearly  defined  by  P.L.S.   C 's 

survey  as  confirmed  by  the  Department  of  Crown  Lands.  That  any 
subsequent  survey  purporting  to  establish  the  position  of  the  same 
cedar  tree  as  marking  the  site  of  another  point  was  inoperative  so  far 
as  this  point  was  concerned.     That  by  the  removal  of  the  two  stone 

monuments  so  planted  in   error  by  P.L.S.   D to  points  which 

would  bring  them  in  accord  with  P.L.S.  C 's  survey,  the  error  so 

made  would  be  rectified.     He  therefore  directed   P.L.S.   E to 

amend  his  survey  so  as  to  cover  this  point,  and  the  stone  monuments 
were  moved  each  one  chain  west,  thus  bringing  the  road  allowance 
in  direct  continuation  with  the  travelled  road  to  the  south,  and  as 
this  concession  line  had  never  been  run  in  the  original  survey,  the 
Commissioner  of  Crown  Lands  directed  that  it  be  treated  as  an 
original  survey,  and  be  paid  for  by  the  Department  of  Crown  Lands. 

Moral — Whenever  you  get  instructions  for  a  municipal  surveys 
make  it  a  point  to  examine  the  original  records  before  commencing 
the  survey. 

DISCUSSION. 

Mr.  Gibson — There  seems  to  be  an  impression  amongst  surveyors 
that  if  they  make  a  survey  under  instructions  from  the  Commissioner 
of  Crown  Lands  and  they  get  it  confirmed  that  the  thing  must  be  ail 
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right;' but  if,  as  in  this  case,  it  is  shown  afterwards  that  there  has 
been  a  mistake  made  it  upsets  the  whole  thing.  I  remember  discus- 
sing the  matter  with  Judge  Osier  one  time,  and  he  cited  a  number  of 
cases  where  they  had  been  set  aside.  As  to  the  old  notes  mentioned 
by  Mr.  Kirkpatrick,  there  is  no  question  but  that  the  instructions 
were  rather  indefinite  and  the  returns  were  sometimes  worse;  and  I 
have  understood  that  some  of  these  men  actually  did  not  make  any 
returns  at  all. 

Mr.  Niven — I  think  that  the  remarks  made  by  Mr.  Kirkpatrick 
about  furnishing  reports  were  very  good.  Most  of  us  in  writing  our 
reports,  being  familiar  with  the  ground  and  the  nature  of  the  surface, 
often  omit  details, — I  know  I  have  omitted  details  which  I  have  been 
convinced  since  would  have  been  useful.  I  think  that  is  a  point  that 
has  been  well  taken,  and  most  of  us  could  benefit  by  bearing  in  mind 
when  we  are  writing  our  reports  that  the  parties  for  whom  this  work 
is  intended  are  not  familiar  with  everything  as  we  are  and  it  is  for 
their  information  we  are  giving  it.  I  am  satisfied  that  we  often  over- 
look the  point  in  that  way. 

Mr.  Gibson — Don't  you  think  the  difficulty  arises  by  the  surveyor 
on  the  ground  taking  rather  a  small  field  book  with  him  ?  I  have  a 
satchel  and  a  good  big  book  and  I. take  everything  down — and  get 
paid  for  it  too.  Besides,  you  can  write  down  affidavits  and  every- 
thing ;  and  if  they  get  into  a  row  I  take  their  names  and  what  the 
trouble  is,  and  if  it  comes  to  a  court  of  law,  there  I  have  it. 

Mr.  Caviller — Did  I  understand  you  to  book  your  affid^ivits  in  the 
field  book  ? 

Mr.  Gibson — Yes  ;  the  Act  speaks  about  taking  evidence.  Now, 
when  I  was  a  young  fellow  I  remember  being  on  a  case  and  was 
asked  if  I  took  any  affidavits.  I  said  "  No."  "  Why  didn't  you  ?  " 
they  asked.  "Why,"  I  said,  "there  they  are,  swear  them  yourself." 
But  I  made  up  my  mind  that  if  1  was  doing  a  survey  afterwards  I 
would  take  affidavits  just  to  protect  myself.  The  statute  says  you 
must,  so  I  take  them  and  file  them  away  in  the  office  ;  then  I  refer  to 
them  by  number.  I  use  an  indelible  pencil  and  then  apply  a  damp 
blotting  paper ;  it  is  much  handier  than  ink  to  use.  These  affidavits 
are  a  great  protection  to  the  surveyor. 

The  President — Yes,  but  some  of  the  members  of  the  legal  profes- 
sion seem  to  think  that  a  surveyor  does  not  know  how  to  take  an 
affidavit,  and  I  am  afraid  there  is  some  truth  in  it.  1  have  seen 
affidavits  that  the  very  last  clause  knocks  the  whole  thing  out.  I 
know  a  case  where,  after  swearing  all  about  a  certain  stump,  the  very 
last  clause  was  that  he  had  no  reason  to  doubt  that  it  was  the  right 
one.  The  moment  the  lawyer  got  his  eyes  on  it  he  said  it  was  no 
good  at  all,  the  man  wasn't  sure. 

Mr.  Stewart — Did  you  ever  take  negative  evidence  ?  That  is, 
when  a  man  has  lived  in  a  place  a  great  number  of  years  and  has  not 
seen  a  post  ? 

Mr.  Gibson — It  is  just  a  question  ;  some  say  that  you  have  no 
right  to  take  negative  evidence.     I  would  not  pay  much  attention  to 
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it  if  it  was  from  an  interested  party ;  but  I  think  it  is  as  well  to  take 
his  evidence  anyway. 

Mr.  Ogilvie — Suppose  you  took  an  affidavit  and  went  to  court 
with  it,  and  the  witness  gave  materially  different  evidence  in  court 
from  that  affidavit,  and  the  witnesses  who  heard  it  read  and  subscribed 
their  names  as  witnesses  were  there  and  swore  to  it,  what  would  you 
think  the  judge  would  be  justified  in  doing  in  such  a  case  ? 

The  President — The  case  happens  every  da^^  in  ordinary  courts. 
A  man,  alter  being  examined  by  the  preliminary  examiner,  goes  to 
court  and  gives  a  different  version  of  the  case. 

Mr.  Ogilvie — I  remember  one  time  I  examined  a  man  on  the 
ground  and  gave  him  three  days  to  think  over  it,  and  told  him  if  he 
was  then  convinced  he  was  right  to  come  back,  and  he  came  and 
made  it  stronger.  I  drew  up  an  affidavit  very  carefully  and  read  it 
over  to  him  and  was  particular  to  see  that  he  understood  it  thoroughly. 
He  came  in  court,  and  under  stress  of  cross-examination  and  a  little 
whiskey  he  gave  entirely  different  evidence,  and  the  judge  threw  the 
affidavit  aside  and  said  it  was  not  what  he  swore  to  last  week  or  last 
year,  it  was  what  he  gave  there.  Afterwards  the  man  asked  me  how 
that  case  came  to  go  the  way  it  did.  I  told  him  it  was  no  wonder  it 
went  the  way  it  did  after  the  evidence  he  gave,  and  I  told  him 
what  he  said.  He  said  it  was  a  lie,  that  he  had  never  sworn 
to  that.  The  man  did  not  actually  know  what  evidence  he  did  give 
in  court,  and  right  there  he  corroborated  in  full  the  affidavit.  That 
case  was  lost  because  the  man  did  not  tell  the  truth  and  because  the 
judge  took  the  evidence  given  to  him  and  rejected  the  affidavit,  and 
rapped  me  severely  over  the  knuckles  for  taking  the  affidavit  when 
my  motives  were  just  as  pure  as  his  were. 

Mr.  Stewart — I  think  you  will  all  fi.nd  a  great  many  men  in  the 
country  who  are  willing  to  make  affidavit  to  almost  anything,  and  we 
have  to  look  out  for  them. 

Mr.  Ogilvie — But  how  are  we  to  protect  ourselves  against  these 
men  ? 

The  President — I  know  in  matters  of  that  kind  a  surveyor  very 
often  lays  himself  open  to  improper  imputations.  The  first  time  I 
ever  took  an  affidavit,  after  examining  four  or  five,  I  concluded  that 
only  two  of  them  really  had  sufficient  knowledge  to  make  it  worth 
while  taking  their  affidavits,  and  rejected  the  other  three.  Well,  it 
was  immediately  imputed  to  me  that  was  dealing  unjustly.  I  was 
brought  in  under  the  pay  of  both  parties  to  settle  the  matter,  and 
through  over-carefulness  I  got  the  imputation  of  being  a  partisan. 

Mr.  Caviller — We  all  know  that  the  person  who  is  most  likely  tO' 
have  some  knowledge  about  the  corner  of  a  lot  is  the  owner,  but  then 
would  not  his  evidence  be  looked  upon  in  court  as  the  evidence  of  an 
interested  parly  ? 

Mr.  Gibson — From  an  experience  I  had  some  years  ago  I  made  a 
rule  that  I  would  swear  every  man.  It  was  a  case  concerning  a 
certain  stake  that  had  been  planted,  and  they  all  swore  it  had  been 
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planted  by  such  and  such  a  man.  I  wrote  affidavits  all  day  long. 
Now,  said  I,  are  you  men  all  through  swearing  ?  Then  I  pulled  out 
my  old  field  book  and  showed  them  that  they  were  wrong.  Oh,  they 
said,  they  must  have  been  mistaken.  But  they  would  have  been  very 
angry  if  I  had  refused  to  swear  them. 

Mr.  McAree — Then  there  is  not  much  use  in  taking  an  affidavit. 

Mr.  Gibson — You  have  to  ;  the  law  says  you  must.  My  practice 
is  this :  If  I  get  an  individual  to  swear  against  his  own  interests  his 
affidavit  is  a  good  one,  but  if  his  evidence  is  in  his  own  favour  it  is 
not  much  use.  I  think  it  is  a  good  plan  to  take  affidavits  right  along  ; 
I  always  take  the  whole  batch  of  them. 

Mr.  Ogilvie — I  might  mention  a  case  I  had  near  Ottawa.  There 
were  seven  men,  all  Protestants,  swore  a  post  occupied  a  certain 
position  ;  but  there  was  one  man,  an  Irish  Roman  Catholic,  came 
along  and  contradicted  them  flatl}^  said  the  post  did  not  stand  there, 
it  stood  forty-seven  feet  from  where  they  said  it  stood.  Two  of  these 
witnesses  had  established  it  in  court  and  survej'S  were  governed  by 
their  evidence.  There  was  likely  to  be  a  law-suit  and  I  did  not  know 
what  to  do.  I  was  three  days  driving  around  making  inquiries,  and 
at  last  I  found  one  old  man,  bed-ridden  with  rheumatism,  who  gave 
me  a  clue,  and  from  that  I  demonstrated  that  the  Irishman  was  right, 
and  so  completely  that  the  seven  men  came  along  and  apologized 
about  it. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
M  ember  s.^j 
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By  HERBERT  J.  BOWMAN, 
Town  Engineer,  Berlin. 


In  Ontario,  all  of  the  cities,  most  of  the  towns,  and  some  of  the 
villages  have  noW  systems  of  water-works,  but  only  a  few  of  the 
larger  places  are  as  yet  provided  with  sewers.  Thus  a  large  propor- 
tion oi  our  people  are  living  in  communities  that  have  within  the 
last  few  years  greatly  increased  the  consumption  of  water  for 
domestic  and  manufacturing  purposes  ;  and  this  water  after  being 
fouled  is  poured  upon  back-yards,  or  into  street  gutters,  or,  worse  still, 
run  into  cess-pools,  polluting  the  ground  surrounding  dwellings, 
causing  rapid  increase  in  deaths  from  typhoid  and  diphtheria,  and 
surrounding  the  inhabitants  with  the  worst  conditions  under  which  to 
fight  an  epidemic  of  Asiatic  cholera,  should  it  again  sweep  over  the 
country.  The  necessities  of  our  Province  require  that  the  people 
living  in  its  towns  and  villages  be  aroused  to  their  danger,  and  in  this 
good  work  the  members  of  this  Association  are  fitted  by  their  pro- 
fessional attainments  to  not  onl)'  point  out  the  danger,  but  to  suggest 
the  remedy. 

In  small  villages  where  there  is  no  public  water  supply,  and  wells 
are  entirely  depended  upon  for  drinking  water,  it  is  in  the  highest 
degree  important  that  the  soil  should  be  kept  free  from  pollution. 
Removal  by  public  scavengers  of  all  dangerous  matter  at  least  once  a 
week  should  be  encouraged.  This  will  of  course  prohibit  the  use  of 
that  abomination  of  abominations  the  privy  pit,  and  necessitate  the 
adoption  of  some  form  of  the  pail  system,  or  the  dry  earth  closet. 
This  will,  however,  not  suffice  in  larger  places  possessing  ample 
public  water  supplies,  and  containing  factories,  tanneries,  large  hotels, 
and  other  public  buildings,  from  which  the  liquid  waste  is  consider- 
able. Experience  has  shown  that  under  these  conditions  removal  by 
water  carriage  through  underground  conduits  is  the  only  satisfactory 
method.  In  designing  a  system  of  these  conduits  or  sewers,  the  first 
question  that  presents  itself  is  the  disposal  of  the  fouled  water  or 
sewage,  and  on  this  depends  also  to  a  great  extent  the  question 
whether  it  is  expedient  to  carry  the  rainfall  in  the  same  conduit  with 
the  sewage  proper,  or  to  provide  two  separate  conduits. 

The  "  combined  "  system  is  in  use  in  nearly  all  of  the  cities  in  this 
Province  already  provided  with  sewers,  but  this  does  not  say  that  in 
the  majority  of  cases  it  is  the  best.  There  is  no  doubt,  however,  but 
that  it  will  prove  satisfactory  in  large  cities,  with  their  many  miles  of 
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paved  streets,  and  in  a  climate  with  frequent  falls  of  rain  to  flush  the 
sewers,  but  in  case  the  sewage  must  be  pumped,  or  treated  either 
chemically  or  by  application  to  the  soil,  these  sudden  additions  to  the 
flow  will  of  course  be  very  troublesome. 

The  "separate"  S3^stem  when  carried  out  in  its  entirety,  namely, 
the  construction  of  two  separate  conduits,  one  for  sewage  proper  and 
the  other  for  storm  water,  possesses  all  the  advantages  of  the  com-' 
bined  system  even  for  the  largest  cities,  and  the  cost  has  been  found 
not  to  exceed  the  old  method,  while  sewer  gas  is  almost  unknown,  and 
cellars  are  never  flooded  with  foul  matter  as  is  frequently  the  case  in 
the  "  combined "  system.  However,  the  great  advantage  of  the 
separate  system  is  that  the  small  conduit  for  the  sewage  proper, 
sometimes  called  the  sanitary  sewer,  may  be  built  at  a  comparatively 
small  cost,  long  before  the  storrn  water  conduit  becomes  a  necessity, 
and  in  fact  there  are  many  towns  with  porous  soil  and  good  natural 
drainage  into  some  regular  watercourse,  where  it  will  never  be 
required. 

In  designing  the  sanitary  sewers  of  the  separate  system,  t,he  quan- 
tity of  sewage  to  be  carried  is  usually  determined  from  the  probable 
quantity  of  water  that  will  be  delivered  to  the  inhabitants  when  the 
estimated  limit  of  population  is  reached.  In  case  this  estimate  does 
not  exceed  about  50,000  inhabitants,  the  daily  quantity  of  water  con- 
sumed will  probably  be  not  more  than  75  gallons  per  capita,  and  it 
is  usually  estimated  that  half  of  this  will  be  carried  off  in  eight  hours. 
The  capacity  of  the  sewers  should  be  such  that  this  assumed  maxi- 
mum flow  will  never  more  than  half  fill  the  pipe,  except,  perhaps,  in 
the  case  of  a  main  outfall  sewer  with  no  private  drains  connecting, 
where  it  may  run  nearly  full  without  detriment.  For  most  of  our 
towns,  unless  the  available  fall  is  very  little,  it  will  be  found  that  even 
for  the  outfall  sewer  no  larger  diameter  than  i8  inches  will  be  required  ; 
and  for  this  and  all  smaller  sizes  the  best  practice  is  to  use  vitrified 
salt-glazed  clay  sewer-pipe.  It  is  to  be  regretted  that  we  have  in 
Ontario  no  deposits  of  fire-clay,  so  necessary  for  the  manufacture  of 
a  good  sewer-pipe,  so  that  the  raw  clay  must  be  imported.  However, 
good  sewer-pipe — Canadian,  Scotch  and  American — can  be  bought 
here  at  very  little,  if  any,  advance  over  the  prices  paid  by  oqr  more 
fortunate  cousins  over  the  border;  and  as  labour  is  cheaper  sewers  can 
be  constructed  at  as  low  cost  here  as  in  the  United  States.  In  fact 
the  average  cost  of  sanitary  sewers  for  an)'  of  our  towns  should  not 
exceed  one  dollar  per  foot,  exclusive  of  the  cost  of  private  drain  con- 
nections across  the  streets  to  the  property  lines.  In  most  cases  brick 
manholes  are  now  built  every  four  or  five  hundred  feet  at  least,  and 
at  all  changes  of  direction  and  grade,  to  facilitate  inspection  and  the 
removal  of  obstructions,  as  well  as  to  assist  in  ventilation.  To  over- 
come any  tendenc}'  to  deposit,  particularly  at  the  upper  ends  of  the 
lateral  branches  of  the  system,  some  method  of  flushing  is  required. 
This  may  be  accomplished  by  admitting  along  these  upper  ends  the 
rain-water  from  roofs  of  houses  or  by  systematic  flushing  from  the 
nearest  water-works  hydrant.  However,  the  most  effectual  method 
is  obtained  by  the  use  of  automatic  flush-tanks  discharging  their  con- 


SEWERAGE   FOR   TOWNS   AND    VILLAGES.  I07 

tents,  about  two  hundred  gallons,  with  a  rush.  In  some  cases,  where 
the  water  supply  is  very  limited,  these  tanks  are  supplied  by  connect- 
ing with  them  the  drains  from  some  of  the  houses,  but  tlie  most  reli- 
able way  is  to  have  a  service-pipe  from  the  nearest  water-main, 
admittmg  constantly  a  small  quantity  of  water  sufficient  to  have  the 
tank  discharge  once  or  twice  a  day.  In  towns  having  a  gravity  water 
supply  the  cost  of  operating  these  flush-tanks  will  be  reduced  to  a 
minimum  ;  and  even  where  water  must  be  pumped  the  cost  per  tank 
should  be  very  small. 

As  mentioned  before,  the  question  of  the  disposal  of  the  sewage  is 
in  reality  the  most  important,  and  happily  are  those  towns  situated 
that  have  some  large  body  of  water — like  the  mighty  St.  Lawrence — 
into  which  the  sewage  may  be  discharged  without  danger.  All  inland 
towns,  however,  and  perhaps  eventually  those  now  discharging  into 
the  great  lakes,  will  have  to  provide  some  means  of  purification  of 
their  sewage,  and  the  Provincial  Board  of  Health,  whose  approval 
must  first  be  obtained  in  every  sewerage  system,  is  looking  well  to  the 
future  by  requiring  municipalities  to  make  provision  for  sewage  farms, 
even  when  the  sewage  may  be  in  the  meantime  run  into  a  river  or 
other  body  of  water  not  now  used  as  a  water  supply.  Chemical 
treatment  of  sewage  has  been  found  very  expensive  to  obtain  satis- 
factory results,  and  purification  of  sewage  by  application  to  the  soil 
has  been  found  to  be  the  best  method,  either  by  broad  irrigation 
where  sufficient  suitable  land  can  be  obtained,  or  by  intermittent 
downward  filtration  through  specially  prepared  filter-beds. 

DISCUSSION. 

[With  samples  of  sewer  pipe.] 

Mr.  Butler — From  my  experience  I  have  yet  to  find  a  salt  glazed 
pipe  that  will  remain  watertight  under  pressure. 

Mr.  Bowman — In  our  work  we  use  all  kinds.  I  don't  like  to  run 
down  any  manufacturer's  pipe.  I  know  in  Toronto  it  has  been  very 
hard  for  these  St.  Johns  people  to  sell  any  pipe,  because  if  you  take 
up  the  report  of  the  city  engineer  you  find  it  has  been  run  down  for  a 
number  of  years,  not  allowing  any  to  be  used  at  all,  but  this  year  they 
have  got  the  contract.  It  may  be  because  of  the  economy  wave 
that  has  struck  the  city,  but  at  the  same  time  they  are  beginning  to 
use  it.  I  think  they  can  make  just  as  good  a  pipe  in  St.  Johns  as  in 
Buffalo. 

Mr.  Gibson — Where  do  they  get  the  fire  clay  for  this  ? 

Mr.  Bowman — They  bring  the  clay  by  train  from  New  Jersey. 
Pure  fire  clay  does  not  make  the  best  sewer  pipe. 

Mr.  Butler — In  regard  to  the  separate  system,  it  seems  to  me  to 
multiply  the  cost  about  75  per  cent,  by  putting  in  separate  conduits. 

Mr.  Bowman — If  you  look  into  the  thing,  it  will  not  be  necessary 
to  put  in  a  large  brick  sewer  for  storm  water  at  anything  like  the 
depth  of  the  other. 
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Mr.  Butler — What  about  the  cellar  drainage  ?  That  is  a  very 
important  matter. 

Mr.  Bowman — That  is  a  matter,  of  course,  that  has  got  to  be 
looked  into,  but  you  find  some  very  eminent  men  in  the  Canadian 
Society  of  Civil  engineers  endorse  the  separate  system.  In  every 
place  the  work  has  to  be  done  on  its  own  merits.  For  instance,  it 
may  be  found,  in  a  town,  necessary  to  take  the  sewage  several  miles 
out  into  a  sewage  farm,  whereas  the  storm  water  will  not  be  required 
to  be  taken  any  length  at  all. 

Mr.  Butler — I  would  like  to  get  the  opinion  of  Mr.  Chipman  as 
well  as  the  writer  of  this  paper  as  to  how  we  are  to  provide  for  the 
discharge  into  these  inland  bays,  where  there  are  no  particular  cur- 
rents, but  just  simply  a  large  body  of  water  ;  for  instance,  the  Bay  of 
Quinte.     How  would  you  provide  for  that  ? 

Mr.  Bowman — Where  is  the  difficulty  you  have  anticipated  ? 

Mr.  Butler — In  disposing  of  the  sewage  along  the  shore.  And  I 
anticipate  that  if  you  discharge  the  sewage  close  to  the  shore  that  it 
will  remain  there. 

Mr.  Bowman — Would  it  make  any  difference  how  far  out  you 
deposit  it  ? 

Mr.  Butler— I  should  think  so. 

Mr.  Bowman — With  an  iron  pipe  it  could  be  carried  out  as  far  as 
you  like.  Either  in  cast  iron  or  wrought  iron  or  steel  it  can  be  laid 
at  much  less  cost  than  is  usually  figured  on  ;  and  I  know  it  stands 
the  ice  of  Lake  Huron  with  very  little  protection.  I  had  charge  of 
the  laying  of  a  pipe  into  Lake  Huron  at  Kincardine,  put  430  feet  into 
the  lake.  We  put  it  all  together  at  once,  and  towed  it  out  of  the  har- 
bour and  up  along  the  shore  with  a  team  of  horses,  and  then  cut  away 
the  floats  and  let  it  sink.  It  was  this  cast  iron  pipe  with  flexible 
joints.  But  you  cannot  make  any  flexible  joint  tight  unless  it  is  gone 
o\ier  and  caulked  after  it  is  put  in  its  position.  If  you  got  it  perfectly 
tight  it  would  not  be  flexible. 

Mr.  Chipman — This  paper  is  worth  discussing  and  is  interesting  to  a 
good  many  of  us,  though  there  are  some  points  upon  which  probably  we 
might  take  issue.  I  cannot  see  why  the  combined  system  of  sewers 
should  flood  cellars  more  than  any  other  system  if  it  is  properly  con- 
structed. If  the  writer  had  said  that  in  constructing  the  combined  sys- 
tem more  errors  have  been  made  than  in  the  separate  system,  perhaps  it 
would  have  been  the  better  way  of  expressing  it.  Again,  where  falls 
of  rain  are  depended  upon  to  flush  the  sewers,  we  find  here  in  Toronto 
to-day  it  does  not  work  satisfactorily  ;  it  is  impossible  for  a  rain-fall 
to  flush  a  sewer  system  such  as  we  have  in  this  city.  The  only  pro- 
per way  to  do  it  is  by  means  of  flush  tanks.  In  this  climate  we  may 
not  have  a  rain  for  two  or  three  weeks,  and  that  two  or  three  weeks 
is  quite  time  enough  for  the  sewer  to  become  perfectly  foul.  Three 
days  will  make  a  very  foul  sewer ;  and  when  you  have  a  rainfall  only 
once  in  two  or  three  weeks  you  have  during  a  great  portion  of  this 
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time  a  foul  sewer.  As  to  the  question  of  laying  pipe,  etc.,  which  has 
been  mentioned,  during  the  last  year  I  have  laid  six  of  these  pipes, 
and  in  all  cases  but  one — and  that  one  we  could  not  fix,  it  was  down 
so  low — we  found  it  quite  tight  after  it  was  laid.  When  I  put  in  a 
submerged  pipe  I  specify  that  that  shall  be  made  watertight,  and  we 
make  it  watertight.  We  use  very  few  flexible  joints.  We  laid  one 
in  Brockville  goo  feet  long  and  next  day  that  was  dry ;  we  laid  two 
in  Barrie  this  year  and  they  were  tight.  There  is  no  trouble  about 
making  them  tight.  As  to  what  we  shall  put  in  in  the  towns  men- 
tioned by  Mr.  Butler,  of  course  it  all  depends  upon  the  town,  but  in 
these  towns,  Kingston  and  Picton,  they  have  first  polluted  their  har- 
bour and  then  they  take  the  water  from  this  polluted  basin.  They 
get  the  water  from  the  wrong  place  ;  they  started  wrong. 

Mr.  Gibson — I  am  interested  in  sanitary  matters  for  some  of  these 
inland  towns,  and  the  greatest  difficulty  is  that  people  will  not  allow 
you  to  put  in  any  kind  of  a  sewer  ;  they  run  off  their  sewage  into  the 
creeks,  and  the  great  trouble  is  to  get  rid  of  it.  Take  East  Toronto  ; 
in  the  first  place  I  know  they  have  got  to  use  dry  earth  closets,  and 
then  all  they  have  to  do  is  to  dig  six  or  eight  feet  into  the  gravel 
below,  and  all  the  storm  water  will  disappear.  West  Toronto  Junc- 
tion, however,  has  quicksand  under  it,  and  it  is  in  a  worse  position. 
With  reference  to  the  separate  system,  a  point  is  made  in  this  way, 
that  in  the  separate  system  you  can  take  the  sewage  away  and  leave 
the  storm  water.  Why,  the  first  thing  in  any  new  town  is  to  get  rid 
of  that  water.  For  my  part,  I  don't  see  how  you  can  run  a  large  town 
under  the  separate  system.  I  have  made  investigations  as  to  the 
town  of  North  Toronto,  and  I  have  found  that  it  would  take  miles  of 
sewers  to  take  it  to  the  bay.  All  I  can  see  for  these  villages  is  to  have 
dry  earth  closets  and  to  take  the  slops,  etc.,  into  the  creeks. 

Mr.  Chipman — In  some  of  our  inland  cities  and  towns  it  is  alto- 
gether out  of  the  question  to  build  combined  sewers.  In  the  city  of 
Brantford  we  carried  the  sewage  over  two  miles,  but  to  convey  all  the 
storm  water  and  dirt,  etc.,  for  two  miles  would  be  a  ruinous  enterprise 
for  the  city.  As  to  the  pipes  breaking  and  being  found  broken,  it 
depends  upon  the  pipes  themselves,  the  maker,  and  upon  the  factory, 
and  upon  how  they  are  laid.  Now,  I  will  venture  to  say  in  the  fifteen 
or  twenty  miles  of  sewers  that  I  have  laid  within  the  last  two  or  three 
years  you  will  not  find  100  feet  that  is  broken. 

Mr.  Gibson — They  are  just  as  careful  in  Toronto  as  they  are  any 
place  else. 

Mr.  Chipman — No,  sir  ;  they  are  not  as  careful  in  Toronto  as  they 
are  in  other  places. 

Mr.  Roberts — With  regard  to  the  pipe  in  Toronto,  I  might  say  in 
the  work  in  Barrie  last  year  the  contractor  shipped  up  pipe  the  same 
as  he  had  used  in  Toronto.  I  went  down  to  his  yard  and  culled  the 
pipe  roughly  before  they  were  shipped,  and  I  found  a  good  75  per 
cent,  of  culls  that  were  hot  fit  to  use  at  all.  And  I  found  on  reaching 
Barrie  that  I  had  to  cull  25  per  cent,  of  the  quantity  delivered.  These 
were  the  pipes  he  had  used  in  the  city  of  Toronto. 
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Mr.  Bowman — In  writing  this  paper  I  did  not  attempt  to  treat  it  in 
a  technical  way,  simply  in  a  popular  style  for  the  information  of  those 
members  who  have  not  paid  any  attention  to  this  question  at  all,  and 
not  with  the  idea  that  there  would  be  so  many  sewer  constructors  in 
the  meeting.  My  object  was  more  to  interest  the  outside  places, 
where  this  question  has  not  been  taken  up  at  all,  and  I  did  not  go  into 
details  of  construction,  so  I  would  like  to  have  any  questions  answered 
by  members  of  the  Association  who  are  looking  into  this  question. 

Mr.  Butler — I  question  very  much  indeed  the  tightness  of  all  pipe 
sewers.  I  think  that  at  tmies  they  are  liable  to  run  under  pressure, 
and  I  think  if  they  do  they  fail. 

Mr,  T,  H.  Jones — As  regards  the  question  of  the  separate  and 
combined  systems,  I  think,  as  Mr.  Bowman  says,  that  each  place 
must  be  considered  in  itself.  In  Brantford,  as  Mr,  Chipman  says, 
under  the  combined  system  we  would  require  the  main  sewer  to  be 
two  miles  long.  There  was  a  great  deal  of  newspaper  discussion 
there,  and  I  made  an  estimate  and  I  found  that  it  would  take  a  sewer 
six  feet  in  diameter  to  discharge  the  rainfall  which  would  be  required 
to  start,  and  as  the  pipe  would  have  to  increase  in  size  as  it  went 
down,  it  would  take  a  pipe  nearly  as  large  as  a  house  at  the  bottom. 
In  Brantford  the  separate  system  is  plainly  the  system.  We  have  the 
Grand  River  there  and  the  creeks  and  little  depressions  running  into 
the  river  which  provide  for  the  rainfall.  As  regards  the  cost,  it  struck 
me  that  Mr.  Bowman's  estimate  was  rather  low,  judging  from  our 
experience  in  Brantford.  The  Scotch  pipe  has  been  used  altogether 
for  sewers  over  nine  inches  in  diameter. 

Mr.  Bowman — Fault  has  been  found  with  my  saying  that  the 
combined  system  necessarily  flooded  cellars ;  and  it  was  said  that 
that  was  caused  in  these  cases  by  the  combined  system  not  being 
designed  properly.  That  is  no  doubt  correct,  but  was  there  ever  a 
combined  system  designed  properly  ?  The  combined  systems  are 
designed  to  carry  a  certam  amount  of  storm  water,  but  I  don't  think 
there  ever  was,  as  far  as  I  could  find,  a  combined  system  that  at  all 
times  carried  the  surface  water.  If  so,  it  was  at  a  very  great 
expense.  For  instance,  from  half  an  inch  to  an  inch  of  rainfall  per 
hour  is  usually  taken  to  base  calculations  on,  but  there  have  been 
storms  as  high  as  three  and  four  inches  of  rainfall  per  hour,  so  that  you 
can  hardly  expect  a  sewer  to  carry  that  exceptional  rainfall,  Mr,  Rust, 
who  has  had  charge  of  the  Toronto  sewers  for  a  number  of  years  past, 
read  a  paper  on  the  construction  of  the  Toronto  sewers  before  the 
Canadian  Society,  and  he  speaks  of  that  question  and  gives  the  basis 
on  which  they  figure  out  the  capacity  for  these  sewers.  At  all  events 
they  never  attempt  to  provide  for  the  heaviest  rains,  and  that  is  why 
the  cellars  are  flooded.  Last  summer  there  was  a  storm  here  that 
filled  the  sewers  so  completel}^  that  it  washed  off  the  cast-iron  tops 
of  man-holes  on  Jarvis  Street,  It  would  bankrupt  any  city  to  put  in 
a  combined  system  that  would  carry  off  every  rainfall.  Then  Mr. 
Gibson  says  the  first  thing  in  his  experience  has  been  to  provide  for 
the  storm-water. 
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Mr.  Gibson— That  is  the  creeks. 

Mr.  Bowman — That  may  be  in  muddy  York,  but  when  we  get  out 
to  these  high,  sandy  ridges  where  there  is  perhaps  a  stream  running 
through  the  middle  of  the  town,  the  storm  water  looks  after  itself.  It 
may  never  be  required  to  be  carried  in  the  sewers.  Then  about  the 
tightness  of  the  pipe  sewers,  I  don't  think  it  is  fair  to  expect  that  a 
sewer  will  stand  a  forty-foot  head  or  even  a  ten-foot  head.  Sewers 
are  not  supposed,  especially  the  separate  system,  to  be  filled  full  at 
any  time. 

Mr.  Butler — The  flush  tank  is  ten  feet  above  the  sewer. 

Mr.  Bowman — I  don't  think  any  flush  tanks,  or  very  few,  put  ten 
feet  head  on  the  sewer  ;  in  fact  they  don't  more  than  fill  the  sewer  in 
a  very  short  distance.  If  it  did  it  would  be  perhaps  all  the  better. 
If  you  take  the  combined  system  on  that  basis — because  they  are 
made  of  porous  brick — they  allow  the  foul  water  to  percolate  through 
them.  And  about  running  outlets  into  bays,  the  first  question  would 
be,  Would  the  Provincial  Board  of  Health  allow  you  to  run  your  sewer 
into  the  bay  ?  They  have  authority  to  prevent  it.  All  sewerage 
plans  have  to  be  submitted  to  the  Provincial  Board  of  Health,  and  it 
would  be  very  unwise,  if  they  had  to  use  that  as  a  source  of  drinking 
water,  to  run  it  into  the  bay.  The  engineering  difficulty  of  laying  the 
pipe  to  carry  it  is  very  simple,  especially  in  a  protected  bay  where 
there  is  no  surf  to  beat  the  pipe.  It  is  a  very  difficult  matter  to  get  a 
flexible  joint  water-tight. 


[This  Association  is  not  responsible  as  a  body  for  any  ipinions  expressed  in  its  Papers 
by  Members.] 


GEORGETOWN    WATER-WORKS. 

By  JAMES  WARREN,  P.L.S.,  A.M.  Can.  Soc.  C.E. 
Kincardine. 


Early  last  year  I  was  employed  by  the  Corporation  of  Georgetown  to 
examine  into  a  scheme  proposed  for  the  supply  of  water,  both  for  fire 
and  domestic  use.  The  proposition  was  to  bring  the  water  from  a 
stream  known  as  Silver  Creek,  from  a  point  about  2f  miles  away 
from  the  village,  which  would  give  sufficient  pressure  for  fire  pur- 
poses. On  taking  levels  I  found  there  was  a  fall  of  nearly  200  feet 
from  a  favourable  location  for  a  reservoir  to  the  centre  of  the  business 
part  of  the  village.  The  route  was  also  very  favourable  indeed,  as 
there  were  only  two  places  where  there  was  any  rise — or  rather  any 
depression — that  would  in  any  way  obstruct  the  flow.  We  had  to 
cross  the  line  of  the  G.  T.  R.,  where  there  is  a  cutting  of  23  feet,  but, 
fortunately,  just  after  crossing  the  line  there  was  a  steep  inchne,  so 
that  by  digging  our  trench  deep  and  tunneling,  17  feet  could  be  taken 
off  this  rise,  so  that  it  practically  would  not  interfere  with  the  flow  of 
the  water. 

The  location  of  the  reservoir  is  very  favourable  indeed,  as  the 
ravine  through  which  the  creek  runs  at  this  point  narrows,  so  that  a 
dam  was  easily  constructed,  and  can  at  any  time  be  raised  higher  if 
required  ;  and  also  at  this  place  there  are  several  springs  flowing  out 
of  the  bank  that  of  themselves  give  enough  water  for  domestic  supply. 
The  reservoir  is  96  feet  across,  or  wide,  on  the  dam,  and  10  feet  deep, 
but  runs  out  at  150  feet  as  you  go  up  the  stream.  The  ground  was 
nearly  all  clay,  so  that  it  would  hold  water,  except  in  a  small  portion 
of  the  bottom  which  was  puddled.  The  whole  bottom  and  sides  are 
cobbled  with  small  stones,  so  as  to  give  the  bottom  a  nice  appearance 
— also  will  give  facilities  for  cleaning  out  the  reservoir  at  any  time. 
On  the  north  side  we  came  on  one  or  two  beds  of  quicksand  which 
caused  us  to  change  our  location  a  little,  but  we  overcame  the  diffi- 
by  building  a  strong  retaining  wall,  as  there  was  danger,  if  the  quick- 
sand began  to  run,  that  part  of  a  steep  bank  would  be  undermmed 
and  run  into  the  reservoir.  There  is  a  six-inch  main  laid  down  at 
the  lowest  point  of  the  reservoir  and  through  the  dam,  so  as  to  quite 
drain  the  whole  of  the  water  out  in  case  of  cleaning  out  the  reservoir 
at  any  time. 

There  is  a  small  dam  built  at  the  head  of  the  reservoir,  and  is  so 
arranged  that  the  whole  or  part  of  the  stream  that  comes  by  the  creek 
can  be  turned  oft'  and  flow  past  in  a  channel  cut  for  the  purpose ;  by 
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this  means  the  water  collected  in  the  reservoir  is  entirely  spring 
water  ;  or,  in  case  the  springs  do  not  give  sufficient  supply,  part  of  the 
stream  may  be  turned  in.  The  quality  of  the  water,  as  taken  from  the 
creek  last  September  and  submitted  for  analysis  to  Dr.  Bryce,  Sec- 
retary of  the  Provincial  Board  of  Health,  gave  the  following  analysis 
per  million  parts :  Chlorine,  3  2  ;  free  ammonia,  0.2  ;  albumenoid 
ammonia,  0.09;  oxygen  absorbed  in  15  minutes,  .72;  absorbed  in 
4  hours,  1.60  ;  total  solids,  246;  loss  by  ignition,  128.  By  comparing 
this  statement  with  a  table  on  page  33  of  the  reports  of  the  Engineer- 
ing Society,  1890-91,  it  will  be  seen  that  the  water  is  "exceptionally 
pure,"  as  remarked  by  Dr.  Bryce  at  one  of  the  meetings  of  the  Board 
of  Health,  "  and  falls  easily  within  the  first  class." 

The  water  is  brought  in  a  ten-inch  main  from  the  reservoir  into 
a  point  in  the  village,  from  which  it  is  distributed  by  eight  and  six- 
inch  mains  as  required.     The  mains  are  : — 

lo-inch 14,540  feet. 

8     "      1,374    " 

6     "      7.825    " 

4     "      11,632    " 

Or  a  total  of 35'37i     " 

— nearly  6  7-10  miles.  This  is  divided  into  24  sections  by  valves^ 
so  that  any  portion  between  these  points  can  be  shut  off  in 
case  of  any  damage  and  repairs  being  needed,  and  is  also  arranged 
that  in  the  important  points,  if  one  section  is  shut  off,  water  can  be 
supplied  by  the  mains  from  other  sides.  The  Ludlow  Hydrant  is  the 
one  used,  and  gives  good  satisfaction.  There  are  36  of  them  in  all,, 
and  in  the  centre  of  the  village  are  placed  about  200  to  400  feet  apart 
so  as  to  give  good  fire  protection  on  all  sides. 

To  overcome  any  reaction  that  would  arise  on  a  heavy  draw  on 
the  mains,  four  relief  valves  are  placed,  which  blow  off  at  a  pressure 
of  120  pounds  per  square  inch.  Also  at  the  highest  points  on  the  line 
where  there  are  no  hydrants  there  are  air  valves  placed,  so  as  to 
allow  any  air  that  would  accumulate  in  the  mains  to  escape,  which, 
if  not  allowed  to  escape,  would,  in  a  very  serious  manner,  interfere 
with  the  fiow  of  the  water. 

The  pressure  in  the  centre  of  the  village  is  85  pounds  per  square 
mch,  but  allowance  must  be  made  for  friction,  which,  after  allowing 
for  a  discharge  of  750  gallons  per  minute,  gives  a  working  pressure  of 
60  pounds,  which  is  sufficient  to  throw  an  inch  stream  90  feet  in  the 
air  through  100  feet  of  2-^-inch  hose.  On  some  of  the  tests  water  was 
thrown  from  160  to  175  feet  horizontally  from  one  of  the  hydrants 
where  the  working  pressure  was  about  80  pounds  per  square  inch. 

The  pipes  used  were  tested  to  stand  a  pressure  of  300  pounds  per 
square  inch,  and  one  section  required  a  test  of  400  pounds.  The 
pipes  all  stood  the  pressure  of  the  system  without  any  flaw  being 
found  in  any.  The  main  from  the  reservoir  is  lo-inch,  and  is  divided 
into  three  sections  by  valves  so  that  the  water  can  be  shut  off  at  any 
time  in  case  of  any  accident.     On  this  section  there  are  four  hydrants^ 
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furnished  with  secondary  gates,  which  allows  the  hydrant  to  be  shut 
off  or  entirely  removed  without  the  flow  of  water  being  interfered 
with.  The  system  is  also  furnished  with  vacuum  valves  to  allow  the 
air  to  enter  the  pipes  in  case  of  the  water  having  to  be  drawn  off. 
The  lo-inch  main  extends  from  the  reservoir  into  the  village,  the 
whole  distance  being  14:540  feet.  For  the  first  mile  they  weigh  50 
pounds  per  foot,  this  being  quite  heavy  enough  to  stand  the  pressure- 
in  that  part  of  the  system.  The  weights  required  for  each  size  of 
pipe  are  : — 

10-inch         light  lo-inch  8-inch         6-inch         4  inch    ■ 

60  lbs.  50  lbs.  45  lbs.        30  lbs.        20  lbs. 

per  foot.  The  mains  were  all  coated  with  the  usual  waterproof 
coating.  From  the  extra  quality  of  the  water  there  will  be  a  great 
many  water-takers,  as  the  water  will  be  supplied  at  reasonable 
rates,  which  will  be  a  great  boon  to  many  parts  of  the  village,  as 
water  from  wells  is  hard  to  be  got,  and  is  also  not  good  for  domestic 
use ;  and  as  the  G.  T.  R.  and  the  H.  &  N.  W.  railways  cross  here,  no 
doubt  the  railway  company  will  take  water  also,  as  they  can  get  an 
abundant  and  never-failing  supply  for  their  engines.  This  makes 
Georgetown  an  important  point  of  suppl}',  as  it  is  at  the  beginning  of 
the  heavy  grades  on  the  line  going  west. 

The  advantage  of  the  gravity  system  will  be  easily  seen,  as  after 
the  first  cost  of  the  work  there  is  no  further  cost  for  any  outlay  in  the 
shape  of  pumping,  fuel,  or  any  other  expense  ;  and,  also,  there  is  a 
direct  pressure  on  the  mains  at  all  times,  and  no  risk  to  run  of  the 
pumps  getting  out  of  order. 

DISCUSSION. 

Mr.  Bowman — This  paper,  I  think,  is  one  of  the  most  interesting 
we  have  ever  had  read  before  this  Association,  and  gives  a  case  where 
one  of  our  members  has  had  entire  charge  of  the  building  of  a  very 
economic  system  of  water  works,  looking  at  it  from  every  point  of 
view.  He  does  not  mention  the  cost  of  the  works,  but  I  think  it  is 
somewhere  in  the  neighbourhood  of  $30,000.  This  includes  a  system 
of  nearly  seven  miles  of  pipe  and  a  small  reservoir  which  did  not  cost 
very  much  to  construct.  The  pressure  they  get  should  be  ample  for 
a  town  of  Georgetown's  size,  where,  I  suppose,  there  are  no  buildings 
more  than  two  or  three  storeys  at  the  most,  so  that  a  pressure  of 
eighty-six  pounds  would  be  ample,  and  with  two  or  three  streams 
going,  the  pressure  still  remains  sixty  pounds.  Mr.  Warren  does  not 
give  the  biological  examination  of  the  water.  Now  the  Provincial 
Board  of  Health  are  examining  all  waters  and  giving  the  number  of 
bacteria  per  cubic  centimeter  ;  this,  perhaps,  is  more  an  indication  of 
the  quality  of  the  water  than  the  chemical  analysis.  Mr.  Warren  told 
me  about  this  reservoir.  He  said  it  was  at  one  side  where  they  can 
turn  this  creek  in  if  the\'  require,  but  at  present  it  is  fed  from  springs 
along  the  side  of  the  reservoir  ;  just  one  pipe,  a  ten-inch  main,  about 
three  miles  out  in  the  country. 
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Mr.  McCuUoch — Why  is  it  necessary  to  have  a  pressure  test  of 
400  pounds  per  foot  on  part  of  the  pipe  ?  Three  hundred  pounds  is 
the  pressure  he  has  for  most  of  the  pipe,  and  is  probably  larg^er  than 
is  required  by  the  standard  of  the  American  Society  of  Civil  Engineers. 
In  this  connection,  too,  I  would  like  to  ask  the  experience  of  any  of 
the  members  present  as  to  an  actual  test  of  this  pipe.  In  Gait  during 
the  summer  we  had  some  tested  that  was  sent  to  us.  The  pipe  was 
poor  in  quality  and  we  discarded  a  great  deal  of  it.  The  manufacturers 
asked  us  if  we  would  accept  a  pipe  if  it  stood  a  proper  test.  They 
went  on  with  the  test,  and  it  stood  the  300-pound  hammer  test  with 
two  and  a-half  inch  hammer  and  fifteen  inch  handle,  sharp  blows. 
But  on  one  occasion  while  unloading  the  pipe  one  of  them  that  had 
stood  that  test  broke  in  the  unloading.  I  was  almost  satisfied  from 
that  that  this  300-pound  hammer  test  was  not  a  satisfactory  one. 

Mr.  Butler — There  is  no  doubt  that  the  pressure  test  is  a  very 
equally  and  uniformly  distributed  test ;  in  the  other  case  it  is  a  jar. 

Mr.  McCulloch — For  a  length  of  probably  two  or  three  feet  they 
were  full  of  blow  holes.  It  could  not  possibly  be  expected  to  stand 
any  pressure  at  all,  and  this  man  that  was  testing  them,  I  know,  hit 
them  very  sharply.  We  had  to  condemn  the  whole  batch  of  pipe 
after  that. 

Mr.  Butler — Have  any  of  you  used  Stewart's  of  Glasgow  ?  I 
have  thought  seriously  of  using  it  soon.  I  know  in  India  and  South 
Africa,  where  the  difficulty  is  to  get  proper  caulking  materials,  that 
they  used  a  great  deal  of  that  pipe.  I  think  it  was  in  the  Hong 
Kong  works  that  thej^  used  it  and  found  it  perfectly  water-tight  under 
good  high  pressure.  I  know  in  the  West,  in  hydraulic  mining, 
that  the  pipes  there  under  heads  of  2,000  or  3,000  feet  are  simply 
forced  in  ;  they  are  not  rivetted  or  coupled  in  any  way,  just  simply 
forced  in  one  length  inside  of  another.  Of  course  in  that  case  it  is 
wrought  iron  pipe. 

Mr.  Chipman — I  fear  that  the  return  joint  would  not  answer  in 
this  country,  one  reason  being  the  extreme  climate  here,  where  the 
earth  freezes  to  a  considerable  depth.  I  am  not  prepared  to  give  a 
statement  as  to  what  extent  the  soil  temperature  varies  from  the 
atmospheric  temperature.  At  McGill  University  some  experiments 
have  been  made,  but  unfortunately  they  don't  take  the  temperature  at 
a  great  enough  depth  to  be  of  much  use.  I  have  made  some  examina- 
tions myself  on  this  subject,  but  they  are  not  in  a  condition  yet  to  be 
of  much  use  to  the  Association  or  to  the  public.  At  a  future  time 
perhaps  I  will  be  able  to  give  the  result  of  my  investigations. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.] 


THE  HAMILTON  AND  BARTON    INCLINE 
RAILWAY. 

By  J.  W.  TYRRELL,  C.E., 
Hamilton. 


In  selecting  this  subject  for  m}'  paper  I  am  perhaps  a  Httle  ahead  of 
time,  as  the  railway  is  not  yet  completed  ;  however,  as  the  character 
of  the  work  is  something  new  in  this  country,  a  general  description  of 
the  road,  will  perhaps  not  prove  uninteresting. 

I  will  not  attempt  to  go  into  details  of  construction  or  the  calcula- 
tion of  strains  ;  but  will  endeavour  to  convey  a  general  idea  of  the 
appearance  of  the  work  and  its  mode  of  operation. 

Those  who  are  familiar  with  the  city  of  Hamilton  relatively  to 
to  the  back-lying  country  will  readily  understand  the  object  and 
great  necessity  of  some  means  of  facilitating  traffic  between  the  city 
and  the  rural  districts  to  the  south.  All  along  the  south  side  of  the 
city,  and  extending  for  miles  in  either  direction,  stretches  a  bold,  steep 
escarpment,  commonly  called  the  Hamilton  mountain. 

The  city  is  built  on  what  has  been  the  beach  of  Lake  Ontario — a 
strip  of  land  about  two  miles  wide — while  the  elevation  of  all  the 
back  country  is  from  two  to  four  hundred  feet  higher.  This  high 
table  land,  which  has  been  cut  away  in  part  by  the  action  of  the  lake, 
forms  the  escarpment,  which  is  a  very  serious  barrier  to  traffic,  and 
though  a  number  of  roads  have  been  constructed,  and  some  of  them 
in  use  for  a  great  man};-  years,  leading  up  the  mountain,  their  grades 
are  so  steep — varying  from  lo  to  15  feet  per  100 — that  ordinary  loads 
cannot  be  taken  up  with  one  team  of  horses,  and  light  vehicles  only 
with  difficulty.  The  natural  result  of  this  inaccessability  of  the  table 
land  from  the  city  has  been  that,  though  the  most  valuable  resident 
property  in  Hamilton  lies  along  the  foot  of  this  escarpment,  the 
property  on  top,  only  a  few  hundred  feet  distant,  is  valued  at  little 
more  than  farm  land  and  is  very  little  built  upon. 

In  consideration  of  these  facts  and  with  the  object  of  making  our 
southern  suburbs  more  accessible,  a  local  company,  styling  them- 
selves the  Hamilton  and  Barton  Incline  Railway  Company,  was 
formed,  and  secured  an  Act  of  Incorporation,  which  was  passed  on 
the  7th  of  April,  1890. 

The  greater  part  of  the  right  of  way  was  secured  from  the  town- 
ship of  Barton  over  an  original  side-road  allowance.  The  boundaries 
of  this  not  being  defined  upon  the  ground,  our  recently  departed  and 
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highl}'  esteemed  brother,  F.   F.   Passmore,  was  instructed  by  "  the 
department  "  to  locate  them,  which  instructions  he  carried  out. 

Next,  the  services  of  an  engineer  were  required,  and  M.  D.  Burke, 
who  had  built  several  inclined  railways  in  the  United  States,  was 
engaged.  He  visited  the  ground  and  prepared  the  general  plans  for 
the  road  ;  but  not  being  able  to  remain  in  the  country  the  writer  was 
employed  to  take  charge  of  the  construction.  His  proposition  was  to 
construct  a  straight  cable  road  of  uniform  grade  from  a  point  at 
the  commencement  of  the  rapidly  rising  ground  to  the  top  of  the 
escarpment. 

The  distance  between  these  two  points  along  the  line  of  location 
was  found  to  be  about  700  feet,  and  the  rise  195  feet.  Of  this  rise  125 
feet  occur  within  the  southerl}'  200  feet — that  is.  nearest  the  face  of 
the  hill ;  consequently,  it  was  found  that  by  adopting  a  uniform  grade 
the  central  portion  of  the  track  would  be  at  an  elevation  of  about  50 
feet  above  the  surface  of  the  ground. 

The  design  of  the  compan}'  being  to  provide  for  the  carriage  of 
heavy  loads  of  coal,  electric  cars,  etc.,  as  well  as  passengers,  it  would 
at  once  seem  advisable  that  the  road  should  be  built  in  a  substantial 
manner,  and  of  materials  which  would  require  as  few  repairs  as 
possible.  After  a  good  deal  of  discussion  in  order  to  meet  these 
demands  it  was  decided  to  adopt  stone  and  steel  as  far  as  possible. 

Whilst  these  preliminary,  but  essential  matters  were  being  con- 
sidered, the  writer  was  engaged  in  making  the  right  of  way  surveys, 
cross-sectioning  the  ground,  etc. ;  and  these  all  having  been  arranged 
and  completed,  the  general  plan  was  prepared  which  in  the  main  has 
been  adopted,  though  a  great  many  more  or  less  important  changes 
have  been  made. 

I  will  now  proceed  with  a  description'of  the  road  as  it  is  being 
built  :— 

It  consists  of  a  double  track  inclined  railway.  The  lower  portion 
of  the  road-bed  is  built  upon  the  ground,  partly  through  a  cutting 
and  partly  upon  an  embankment  formed  by  the  material  taken 
from  the  cut.  The  road-bed  at  the  lower  end  commences  in  a  pit 
13  feet  deep — that  is,  13  feet  below  the  level  of  the  approach  to  the 
track. 

This  pit  is  formed  to  receive  the  peculiar-shaped  cars  of  the  road, 
which  are  built  with  level  platforms  and  consequently,  to  suit  the 
steep  grade  which  is  30.7  per  cent.,  require  to  be  13  feet  high  at  the 
one  end,  the  other  being  as  close  to  the  track  as  posstble. 
,  The  cutting,  which  commences  with  a  depth  as  mentioned,  within 
a  very  short  distance  attains  a  depth  ot  30  feet.  The  width  of  road- 
bed being  34  feet  the  amount  of  material  requiring  to  be  excavated 
was  therefore  very  considerable  ;  and  as  much  of  this  as  could  be 
used  with  economy  was  graded  up  to  form  an  embankment.  How- 
ever, on  account  of  the  character  of  the  material — it  passing  from  a 
stiff  clay  near  the  surface  to  a  soft,  red  rock  at  the  bottom — and  the 
heavy  grade  of  the  road,  this  work  was  very  expensive. 

The  company  having  only  acquired  the  right  to  occupy  48  feet  of 
the  side- road,  it  was  necessary  to  build  retaining  walls,  both  to  sup- 
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port  the  sides  of  the  cutting  and   those  of  the  embankment,  which 
reaches  a  height  of  25  feet. 

The  upper  end  of  the  embankment  is  terminated  by  a  heavy  stone 
abutment,  built  to  receive  the  lower  ends  of  four  girders  forming  part 
of  a  steel  trestle  viaduct. 

This  abutment  is  built  with  large,  heavy  stone,  and  provided  with 
wing  walls  turning  back  to  meet  the  retaining  walls,  or  rather  the  re- 
taining walls  are  extensions  of  the  wmgs.  Some  difficulty  was 
experienced  in  obtaining  a  good  foundation  for  this  stone  work,  as 
the  ground  to  a  depth  of  about  20  feet  was  found  to  be  loose  made 
earth  consisting  of  old  boots,  ashes,  etc.  A  ravine  had  crossed  at 
this  place,  but  for  years  an  untiring  old  squatter  had  been  at  work 
improving  this  scrap  of  a  road  allowance,  only  to  have  it  taken  from  him 
when  his  task  was  about  completed.  In  addition  to  the  fact  of  the 
ground  being  loose,  a  large  brick  sewer  cut  through  the  foundation. 
This,  however,  was  stepped  over  with  large,  flat  stones,  care  being 
taken  to  leave  plenty  of  room  over  the  sewer  to  allow  for  settlement  ; 
and  the  former  difficulty  was  overcome  by  excavating  until  a  hard, 
stiff  clay  bottom  was  obtained. 

These  difficulties  were  met  with  again  at  other  points  higher  up  the 
bank  in  obtaining  foundations  for  piers  to  support  the  steel  trestle, 
which  extends  over  about  two-thirds  of  the  length  of  the  railway. 

It  would  take  up  too  much  time  and  space  to  go  into  a  very  full 
description  of  this  viaduct,  but  briefly  it  consists  of  eleven  30-feet 
spans  and  one  of  37  feet. 

Most  of  the  bents,  which  are  of  steel,  supported  by  two  stone 
piers  or  pedestals,  are  from  30  to  50  feet  in  height.  They  carry  four 
parallel  track  girders  two  feet  m  depth  and  spread  eight  feet  from 
centre  to  centre.  The  whole  structure  is  designed  so  that  a  moving 
load  of  60,000  pounds  will  not  produce  a  greater  strain  than  io,ooo 
pounds  per  square  inch  of  section  on  any  member. 

Across  each  pair  of  these  inchned  girders  the  ties  are  placed,  and 
upon  them,  directly  over  the  centre  of  the  girders,  the  track  rails, 
which  are  bolted  to  the  girders. 

There  are  then  two  parallel  tracks  eight  feet  from  centre  to  centre 
of  rails  and  eight  feet  apart.  Upon  the  bank,  below  the  trestle,  the 
tracks  are  laid  in  the  ordinary  way,  except  that  the  ties  are  supported 
on  the  lower  side  by  stout  stakes  to  prevent  them  from  working  down 
hill ;  and  the  grade  of  the  whole  is  as  before  mentioned,  30.7  feet  per 
100  feet. 

On  either  track  runs  a  single  car  36  feet  in  length  by  14  feet 
in  breadth.  The  cars,  as  already  intimated,  are  constructed  with 
level  platforms,  being  supported  by  wedge-shaped  frameworks,  which 
raise  the  platforms  toward  the  lower  end  about  13  feet  above  the 
tracks. 

The  cars  are  combination  affairs,  being  arranged  to  carry  passen- 
gers and  teams  at  the  same  time. 

About  five  feet  along  one  side  of  each  car  is  covered  in  to  form  an 
apartment,  the  inside  of  which  resembles  the  interior  of  a  street  car, 
while  the  remaining  nine  feet  space  is  open,  being  enclosed  only  by 
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iron  lattice  walls  on  the  sides  and  iron  folding  gates  at  the  ends, 
which  are  opened  alternately  at  top  and  bottom  of  the  plane  to  admit 
of  the  entrance  and  exit  of  teams. 

Attached  to  two  heavy  timbers,  braced  by  heavy  iron  knees,  in  the 
lower  framework  of  each  car,  are  two  steel  wire  cables,  each  having 
a  tensile  strength  of  125,000  pounds  by  actual  test.  From  the  cars 
the  cables  are  canied  up  the  centre  of  the  tracks  on  small  carrier 
wheels  14  inches  in  diameter.  To  prevent  noise  and  wear  of  the 
cables  these  are  made  so  that  they  can  be  packed  with  leather  or 
rubber. 

At  the  head  of  the  plane  the  cables  pass  over  large  cast  iron  sheave 
wheels,  10  feet  in  diameter  (these  being  strongly  supported  by  iron 
girders  and  columns).  Thence  the  draught  cable  passes  down  to  a 
wmding  drum  10  feet  in  diameter,  about  30  feet  below,  situated  in  the 
basement  of  the  depot  at  the  head  of  the  plane  ;  but  the  safety  cable 
passes  from  the  sheave  wheels  onto  another  large  cast-iron  wheel  of 
about  equal  size,  which  is  set  in  a  heavy  iron  frame-work  and  securely 
anchored  to  the  solid  rock,  so  that  in  case  of  the  possibility  of  an  ac- 
cident happening  to  the  draught  cable  the  cars  would  be  held  securely 
by  the  safety.  Powerful  brakes  are  attached  at  either  side  of  the 
drum  and  to  the  safety  wheel,  and  these  may  be  applied  by  the 
engineer  from  the  pilot  house. 

The  foundations  of  the  drum — which  itself  weighs  about  10  tons 
— are  strongly  anchored  down  to  the  solid  rock  by  16  two-inch  iron 
bolts. 

The  drum  is  controlled,  and  from  it  the  road  operated,  by  a  pair  of 
Wheelock  engines  of  about  125  indicated  horse-power. 

The  depot,  situated  at  the  head  of  the  plane,  and  which  contains 
all  the  machinery,  is  a  four  storey  stone  and  brick  building.  The  base- 
ment is  occupied  by  the  engines  and  drum,  the  boilers  and  fuel  room, 
and  also  contains  a  large  room  to  be  used  as  a  workshop.  The  second 
and  third  flats  are  designed  to  be  used  as  a  dwelling  for  the  engineer 
and  hi3  family,  and  the  upper  flat,  which  is  only  on  a  level  with  the 
top  of  the  hill,  contains  the  driving  platform,  a  waiting  room,  a  board 
room,  and  a  large  covered  balcony  looking  out  over  the  city.  In  the 
centre  of  the  driving  platform  and  opposite  the  centre  of  the  tracks  is 
situated  the  little  4x8  feet  pilot  house.  This  is  built  with  large  glass 
windows  on  all  sides  and  commands  a  view  of  the  whole  road. 
Within  it  stands  the  engineer,  who  has  within  arm's  reach  the  means 
of  controlling  every  part  of  the  machinery. 

At  the  lower  end  of  the  plane  there  is  another  small  but  neat 
brick  depot,  and  dwelling  above  it  for  a  caretaker.  The  entrance 
to  this  depot  is  guarded  by  sliding  gates,  which  are  opened  when 
a  car  is  down.  Into  the  face  of  the  car  pit  are  built  four  large 
iron  air  buffers — two  for  each  car  to  strike  against.  These  consist 
simply  of  18-inch  iron  cylinders  provided  with  pistons  which  are 
drawn  out  by  wire  sash-cords  hung  with  weights  and  working  over 
pulleys.  I  have  here  the  general  plan  of  the  railway,  and  a  few 
other  plans  of  various  parts  of  the  work  for  the  examination  of  any 
who  may  care  to  see  them. 
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And  now,  in  concluding  this  brief  description,  which  I  am  afraid 
I  have  not  made  as  clear  as  I  would  like  to  have,  I  may  add  that  I 
will  be  pleased  to  give  any  further  information  or  explanation  to  any 
who  may  desire  it. 

The  road  was  completed  and  opened  for  traffic  on  the  nth  of 
June,  1892. 

DISCUSSION. 

Mr.  Butler — There  are  incline  platforms  similar  in  principle  to  the 
one  Mr.  Tyrrell  describes  so  well,  but  none  of  anything  like  the  size 
in  this  country.  The  idea  of  transporting  a  team  of  horses  from  the 
level  of  the  lake  up  to  the  top  of  the  mountain  is  a  novel  scheme.  In 
the  city  of  Quebec  where  they  have  about  300  to  400  feet  to  rise  there 
is  an  elevator  on  the  same  principle,  I  think.  Supposing  something 
should  go  wrong  with  the  machinery  or  both  cables  give  way.  I 
presume  the  drum  is  driven  by  gear  wheels.  I  know  of  a  case  where 
a  drum  driven  in  that  way  stripped,  the  gear  stripped  through  a  flaw 
in  the  casting,  and  the  drum  ran  away  and  the  car  dropped  from  the 
top  to  the  bottom.  In  all  such  cases  where  you  have  incline  railways 
it  is  necessary  to  provide  against  that  contingency  in  constructing 
the  drum  or  by  putting  some  form  of  governor  brake  on  the  drum 
itself,  and  I  have  designed  an  arrangement  which  by  fixing  band 
brakes  on  both  sides  of  the  drum  and  governor  balls  driven  at  a  definite 
speed,  so  that  if  anything  went  wrong  that  band  brake  would  set 
and  retain  the  car  in  its  place.  Something  of  that  kind  should  be  on 
all  such  incline  railways. 

Mr.  Tyrrell — We  have  a  powerful  brake,  but  it  could  only  be 
applied  in  this  case  by  the  engineer  or  some  one  in  charge.  It  is  on 
the  drum,  one  on  each  side  of  the  drum.  They  are  belt  brakes  lap- 
ping around  the  drum,  and  by  applying  the  foot  to  a  lever  the  brake 
is  applied. 

Mr.  Butler — Instead  of  leaving  it  under  the  control  of  the  engineer, 
it  ought  to  be  perfectly  automatic,  driven  with  governor  balls. 

Mr.  Tyrrell — The  safety  cable  would  come  into  play  anyway,  and 
would  keep  the  car  in  equilibrium. 

Mr.  Butler — There  was  an  accident  of  that  kind  in  Kansas  City, 
where  a  cable  car  dashed  across  through  a  passenger  station  and 
killed  ten  or  twelve  people.  It  has  about  thirty  per  cent,  grade,  and 
since  then  they  have  introduced  a  kind  of  grip  brake  ;  a  grip  driven 
by  governor-balls  regulated  by  the  speed  of  the  car,  so  that  if  the  car 
gets  a  certain  speed  these  grips  clutch  the  centre  rail  and  hold  the 
car  still. 

Mr.  Bowman — I  suppose  this  cable  is  made  of  different  strands. 
A  case  happened  on  the  cable  railway  in  St.  Paul,  I  think,  where  one 
strand  became  broken  and  the  grip  was  caught  in  the  strands,  so  that 
they  could  not  release  it  when  they  wanted  to  stop,  and  from  that 
there  was  a  very  bad  collision,  killing  four  people. 
9 
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Mr.  Tyrrell — In  this  case  the  cable  is  attached  permanently  to 
the  car  and  the  cars  balance  each  other. 

The  President — Is  there  any  provision  in  case  the  cable  should 
stretch  at  all  ? 

Mr.  Tyrrell — Yes  ;  cables  will  stretch,  especially  when  they  are 
new.  That  will  perhaps  stretch  a  foot  the  first  day.  They  are 
fastened  by  means  of  clamps  turned  over,  put  through  a  heavy  eye 
and  clavises  put  around  the  double  cable,  and  these  can  be  loosened. 
That  is  on  the  cars  themselves.  After  cables  have  been  in  use  for  a 
short  time  they  vary  very  little  in  length. 

The  President — I  presume  the  cable  on  a  road  of  that  kind  would 
last  much  longer  than  on  the  ordinary  cable  road  ? 

Mr.  Tyrrell — Yes  ;  probably  it  would. 

Mr.  Bowman — Is  this  railway  being  built  b}'  a  company  by  day 
labour,  by  letting  the  different  contracts  for  the  different  iron  works 
and  looking  after  the  work  themselves,  or  by  letting  it  all  to  one 
contractor  ? 

Mr.  Tyrrell — No  ;  the  different  parts  of  the  work  have  been  let  to 
different  contractors,  the  steel  and  iron  work.  This  trestle  viaduct 
was  built  and  put  in  place  by  the  Hamilton  &  Barton  Company.  The 
engines  and  drum  machmer}'  are  being  built  b}'  Goldie  &  McCullough 
of  Gait,  and  different  contractors  in  that  way  are  doing  parts  of  the 
work.  The  earth  work  was  done  by  contract  as  well.  The  different 
parts  of  the  work  have  all  been  done  by  contractors. 

Mr.  McCulloch — What  is  the  estimated  cost  of  the  road  ? 

Mr.  Tyrrell — Between  $35,000  and  $40,000,  and  the  length  is  700 
feet. 

Mr.  Abrey — That  is  the  cost  irrespective  of  land  damages,  I 
suppose  ? 

Mr.  Tyrrell— Yes. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
M  embers  ."l 

EXPLORING  FOR   NICKEL. 

By  CHARLES  E.  FITTON,  P.L.S., 
Orillia. 


It  would  have  been  better,  perhaps,  if  I  had  added  the  words  "  in 
the  vicinity  of  Sudbury  "'  to  my  title,  but  in  the  haste  of  replying  to  a 
request  from  the  Executive  Committee  to  prepare  a  paper  I  sent  in 
the  above  rather  indefinite  heading. 

It  occurred  to  me  that  now  our  wealth  in  that  particular  ore  is  be- 
coming a  matter  of  general  interest,  and  that  there  is  seemingly  an 
inexhaustible  supply  in  the  above  mentioned  district,  extending  for 
miles  in  a  part  of  the  country  that  was  considered  until  lately  a 
barren  waste  of  little  or  no  value  to  man  or  beast  when  stripped  of  its 
timber,  it  might  be  a  benefit  to  some,  and  interest  to  others,  if  I  en- 
deavoured to  reduce  to  writing  the  experience  and  knowledge  gained 
in  portions  of  three  summers  spent  in  that  section  exploring  and 
locating  mines. 

The  best  season  of  the  year  for  the  work  is  undoubtedly  the  spring,, 
beginning  directly  the  snow  goes  off  the  ground  or  rocks,  as  the  case  may 
be,  and  the  rivers  and  lakes  open  up,  which  generally  takes  place  in  the 
district  mentioned  between  the  ist  and  loth  of  May.  You  can  then 
remain  out  with  comparative  comfort  until  about  the  middle  of  June, 
when  the  flies  and  mosquitoes  take  full  possession  and  warn  you  off. 

The  outfit  may  be  elastic,  and  depends  on  the  depth  of  one's  pocket, 
but  you  must  have  at  least  one  good  tent,  a  good  Peterboro'  canoe, 
one  large  and  one  small  axe,  a  coarse  whetstone  or  small  grindstone, 
prospectors'  hammers  in  number  according  to  party,  one  or  two 
magnifying  glasses,  and  a  magnet  for  each  member  of  the  party  ;  drills 
(halt  a  dozen  or  so),  and  small  anvil  to  keep  same  in  order,  and  two 
heavy  hammers.  A  few  pounds  of  blasting  powder,  and  a  limited 
quantity  of  dynamite  should  also  be  taken. 

The  next  requirement  is  a  knowledge  of  what  to  look  for  and  how 
to  look  for  it.  I  have  known  of  parties  camping  for  days  on  and  near 
what  afterwards  turned  out  to  be  a  rich  deposit,  and  be  quite  innocent 
of  the  proximity  of  minerals  ;  and  I  might  say  it  is  not  always  the 
most  scientific  man  of  the  party  who  is  the  most  successful,  but  rather 
the  old  bushman  or  trapper,  who  cannot  tell  one  mineral  from 
another,  but  whose  sharp  eye,  trained  to  note  every  change,  can  at 
once  discern  any  rock  (decomposed  or  otherwise  as  the  case  may  be) 
differing  slightly  from  the  surrounding  formations.  Sometimes  it 
may  be  the  colouring  of  the  rock  or  earthy  matter  that  first  attracts 
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his  attention  which,  followed  up,  leads  to  the  exposure  of  a  rich  vein 
or  bed  of  mineral. 

A  great  help  to  the  inexperienced,  and  which  will  amply  repay  the 
time  spent,  is  a  careful  examination  of  the  mines  already  discovered 
and  working,  as  the  surface  indications  are  all  very  similar.  Circum- 
stances alter  cases,  so  that  it  would  be  next  to  impossible  to  give  any 
cast-iron  rule  for  the  best  method  of  directing  the  efforts  of  a  party 
without  being  on  the  ground. 

I  hope  that  readers  will  take  the  will  for  the  deed  in  this  my 
first  contribution  to  the  Association,  as  my  forte  evidently  does  not 
lie  in  an  editorial  direction. 


[This  Association  is  not  responsible  as  a  body  for  any  opinions  expressed  in  its  Papers  by 
Members.} 

RAILWAY   SURVEYS. 

By  henry  K.  WICKSTEED,  P.L.S.,  C.E., 
Cobonrg. 


Last  year  I  had  the  honour  of  reading  before  you  a  paper  containing 
a  few  notes  on  the  "Theory  of  Railway  Location,"  as  at  present 
accepted.  I  propose,  on  the  present  occasion,  to  follow  this  up  by  an 
equally  brief  discussion  of  the  most  modern  "  practice  "  in  the  same 
art ;  and  in  doing  so  I  address  myself  more  to  the  younger  members  of 
the  Society,  who  will  look  in  vain,  as  I  have,  for  a  description  in  the 
text  books  of  the  operations  I  am  about  to  describe,  and  their  proper 
sequence.  Of  the  older,  there  will  scarcely  be  one  who  has  not  his 
own  way,  and  his  own  order  of  performing  the  necessary  operations. 
To  them  I  would  say  that  I  wish  to  compare  notes  with  them  rather 
than  to  dictate  ;  and  feeling  that  their  ideas  would  be  of  interest  and 
value  to  me  as  a  student,  and  not  a  master,  of  my  art,  I  feel  the  less 
diffidence  in  giving  them  the  benefit  of  mine,  and  asking  for  an 
exchange  in  subsequent  discussion.  Without  further  apology  for  its 
shortcomings,  I  beg  to  submit  the  following  description  of  my  modus 
operandi. 

Being  asked  to  locate  a  line  between  two  given  points,  and  from  a 
given  point,  in  some  definite  direction,  we  shall  first  obtain  the  best 
map  of  the  district  which  we  can  lay  hands  on,  showing  the  natural 
drainage  of  the  country,  the  travelled  roads,  villages,  towns,  and 
municipal  boundaries,  and  studying  this  with  due  regard  for  the  pur- 
pose and  object  of  the  railway,  about  which  our  letter  of  instructions 
will  give  us  more  or  less  information,  we  shall  probably  soon  form- 
some  idea  as  to  the  approximate  position  of  one  or  more  desirable  lines. 
Armed  with  this  map,  an  aneroid  barometer,  a  compass,  and  a  note- 
book, we  shall,  if  we  are  in  a  civilized  country,  proceed  to  the  nearest 
livery  stable  and  hire  a  strong,  steady-going  horse,  and  a  buggy  or  other 
vehicle  to  match,  and  proceed  to  drive  across  country  as  near  as  may 
be  to  the  likely-looking  lines.  If  we  can  pickup  a  man  to  accompany 
us  who  knows  the  roads  and  the  people,  and  who  can  give  us  infor- 
mation of  the  kind  we  ask  when  we  ask  it,  and  hold  his  tongue  when 
we  do  not,  we  may  do  well  to  take  him  along  to  do  the  driving,  and 
look  after  the  horse.  But  beware  of  the  garrulous  creature  who  has 
lived  in  the  country  all  his  life,  and  longer,  and  knows  every  square 
inch  of  it — who  will  show  you  a  beautiful  line  all  ready  for  the  ties 
and  rails,  and  who  will  introduce  you  to  every  loafer  around  the 
village  inn,  as  the  "  Surveyor  come  to  lay  out  the  new  railroad,"  and 
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therefore  a  fit  subject  for  "  treatment  "  at  the  bar.       Such  a  man  is   a 
nuisance,  and  will  give  you  five  times  as  much  trouble  as  he  is  worth. 

Few  men  whose  eyes  are  not  specially  trained  can  detect  a  rise  of 
25,  50,  or  even  75  feet  per  mile,  and  so  long  as  the  ascent  or  descent 
is  uniform  and  smooth  they  will  call  it  "  level  "  ground,  and  be  much 
puzzled  and  disappointed  when  it  is  not  found  so  satisfactory  as 
rougher  ground  affording  easier  gradients. 

They  will  talk  sotto  voce  to  their  chums  of  your  wish  to  favour  Smith 
or  Brown,  who  have  friends  upon  the  directorate  and  a  seat  on  the 
County  Council,  and  otherwise  make  themselves  an  intolerable 
nuisance. 

My  own  preference  is  for  a  solitary  drive,  stopping  occasionally 
for  a  closer  inspection  of  some  ravine  or  notch  in  the  hills,  or  at 
a  farmhouse  or  inn  for  straightforward  answers  to  explicit  questions 
as  to  the  flood  level  ot  a  creek,  the  value  of  land,  the  output  of  a  mill, 
or  the  price  of  railway  ties— such  questions,  in  fact,  as  the  average 
countryman  can  answer  offhand,  and  without  drawing  on  an  imagina- 
tion unduly  excited  by  the  knowledge  that  you  are  a  railroad  man. 

Barometric  readings  should  be  taken  frequently  and  entered  fully 
in  the  note-book  opposite  the  date,  time  of  day,  and  an  index 
number  or  letter,  referring  to  a  similar  one  on  the  plan,  showing  the 
point  at  which  it  was  taken.  When  a  stop  is  made  for  a  meal,  or 
overnight,  take  two  or  more  readings  at  the  same  point ;  the  differences, 
divided  by  that  ot  the  times,  will  give  you  a  rate  of  rise  or  fall  due  to 
atmospheric  changes  independent  of  the  altitude,  and  this  rate  will 
generally  be  found  tolerably  constant  for  the  next  and  the  preceding 
two  or  three  hours,  and  multiplied  by  the  proper  interval  of  time  will 
give  a  correction  to  be  applied  to  other  readings  in  order  to  obtain 
the  relative  altitudes. 

When  returning  to  the  same  point  in  the  evening  be  especially 
careful  to  compare  the  reading  with  that  of  the  morning,  and  so 
obtain  an  average  rate  for  the  whole  dzy.  This  rating  and  correction 
is  of  the  utmost  importance.  The  results  are  at  best  reliable  only 
as  a  rough  guide,  and  without  correction  they  are  often  utterly  worth- 
less and  even  misleading. 

This  preliminary  skirmish  or  reconnoissance  will  sometimes  occupy 
a  long  time,  sometimes  a  short  one,  varying  with  the  nature  of  the 
country,  and  the  distance  of  our  objective  point.  If  not  more  than  10 
miles  away  we  can  do  much  in  a  single  day,  but  if  20 — and  other 
things  are  equal — there  is  really  four  times  the  amount  of  ground  to 
be  looked  over,  it  is  an  area  we  are  examining,  not  a  line,  and 
similar  figures  are  as  the  squares  of  their  similar  parts — but  often,  as 
in  the  approach  to  terminals,  the  ground  is  so  confined,  and  choice  of 
route  so  limited,  that  there  is  little  to  be  done  in  this  way.  Let  us  be 
careful,  however,  to  examine  all  reasonable  possibilities  before  making 
a  more  detailed  survey,  and  consider  the  time  well  spent  if  we  feel 
satisfied  that  we  have  examined  a  considerable  area  where  there  is  no 
line  to  be  had. 

If  the  country  is  very  wild  and  unexplored,  a  couple  of  Indians 
and  a  canoe  will  be  substituted  for  the  horse  and  buggy,   or  we  may 
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have  lo  travel  on  foot.  But  generally  it  may  be  said  that  it  is  better 
to  follow  the  main  arteries  of  travel  in  the  first  place  from  end  to  end 
before  examining  in  detail,  and  that  we  should  guard  carefully  against 
prejudice  in  favour  of  any  one  route  until  we  have  examined  all  from 
end  to  end. 

The  last  few  miles  will  very  often  prove  quite  impracticable  a 
route  which  for  the  balance  of  the  distance  is  incomparably  the  best. 
It  is  better,  therefore,  to  take  the  line  of  travel  which  affords  the  most 
extended  view  of  the  country  generally,  rather  than  to  attempt  to 
follow  closely  some  tempting  lead  or  valley. 

If  we  drive  over  the  main  roads  and  the  hill  tops,  or  travel  over  a 
canoe  route  well  out  in  the  lakes,  we  shall  notice  many  small  gaps  and 
passes  which  would  be  quite  unsuspected  if  we  followed  the  valleys, 
or  tramped  through  the  woods  on  the  route  which  we  fancy  the  rail- 
way will  take  ;  and  again  there  will  generally  be  some  governing 
points,  crossings  of  rivers,  or  summits,  which  will  fix  the  route  and 
gradients  for  miles  on  either  side,  and  it  is  these  points  which  we  wish 
to  establish  first  and  with  least  possible  delay. 

This  is  the  true  aim  of  the  reconnoissance — not  to  examine  or  com- 
pare in  detail  one  or  more  routes,  but  to  find  all  possible  routes,  and 
by  a  process  of  elimination  to  weed  out  those  which  are  impracticable, 
and  gradually  narrow  the  choice  down  to  one,  two,  or  three  worthy  of 
examination  and  comparison  by  the  more  precise  methods  which  we 
will  now  go  on  to  describe.  In  unsettled  countries  we  shall  probably 
now  have  to  make  a  preliminary  survey,  mapping  out  the  country  on 
either  side  of  the  proposed  route  with  sufficient  nearness  to  determine 
distance  and  direction,  and  obtaining  levels  of  summits  and  valleys 
with  sufficient  precision  to  establish  the  gradients. 

A  few  years  ago  the  only  instruments  in  common  use  for  such  pur- 
poses were  the  transit  or  compass,  the  spirit  level  and  the  chain  ;  and 
on  the  early  C.  P.  R.  surveys,  for  instance,  hundreds  of  miles  of  line 
were  laboriously  cut  through  the  wilderness,  and  carefully  traversed, 
levelled,  and  chained,  which  were  never  afterwards  used  or  seen. 

Their  main  object  was,  I  have  said,  to  lay  down  on  the  map  the 
main  features  of  the  country,  and  establish  the  levels  of  plains, 
swamps,  lakes,  rivers,  and  divides,  and  to  form  a  base  from  which  ex- 
ploratory trips  could  be  made  on  either  hand  with  barometer  and 
compass. 

These  objects,  however,  were  generally  lost  sight  of,  and  the  party 
confined  themselves  to  making  an  elaborate  profile  of  the  ground 
actually  passed  over,  and  a  plan  of  the  line  actually  run — represented 
by  a  very  narrow  red  line  on  a  very  wide  sheet  of  white  paper,  with 
daubs  of  brown  colour  and  Prussian  blue,  representing  such  frag- 
ments of  the  topography  as  were  visible  from  the  immediate  neigh- 
bourhood of  the  line,  which  in  the  case  of  our  dense  forests  of  spruce, 
tamarac,  and  pine,  were  very  fragmentary  indeed. 

Later  the  objects  of  these  surveys  has  come  to  be  better  under- 
stood, and  the  micrometer,  Locke's  hand-level,  even  the  plane  table, 
have  been  brought  into  use  as  affording  means  of  getting  much  more 
extended  information  with  quite  sufficient  accuracy,  and  in  very  much 
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less  time.  Four  men  in  two  canoes  will  make  a  survey  of  a  canoe 
route  with  a  light  transit,  provided  with  a  gradienter  or  micrometer 
attachment,  at  the  rate  of  several  miles  per  day,  and  will  be  able  to  lay 
down  en  route  by  compass  bearings  or  plane  table,  a  large  amount 
of  detailed  topography.  Arrived  at  a  portage  one  pair  of  men  take 
over  the  horizontal  measurements  and  the  other  the  vertical.  To  do 
half  this  amount  of  work  under  the  old  method  of  running  through  the 
woods  with  transit,  chain,  level,  and  axe,  would  necessitate  a  party  of 
ten  or  twelve  men.  with  at  least  six  or  eight  more  to  move  camp  out- 
fit and  supplies.  With  a  fifth  man  attached  to  the  little  party,  and  a 
third  canoe,  the  engineer  in  charge  can  make  side  excursions  with 
barometer  on  either  side  of  the  micrometric  survey  as  a  base,  and  lay 
down  the  levels  of  a  great  number  of  points  on  either  hand,  with  their 
approximate  positions,  and  virtually  carry  on  reconnoissance  and 
preliminary  survey  at  the  same  time. 

In  more  settled  and  surveyed  districts  the  preliminary  survey  is 
greatly  simplified,  and  the  work  is  reduced  pretty  much  to  more  pre- 
cise levelling  in  order  to  establish  the  gradients  necessary,  distances 
being  obtained  with  sufficient  accuracy  from  the  township  plans,  but 
a  more  or  less  detailed  survey  of  some  portions  may  be  necessary, 
especially  in  heavily  wooded  districts  where  limited  field  of  view,  and 
feeble  definition  of  original  survey  lines,  render  the  position  of 
levels  uncertain.  By  the  time  the  preliminary  survey  is  complete 
some  one  route  will  in  all  probability  be  proved  the  best,  or  at  most, 
there  will  be  alternative  routes  over  only  a  portion  of  the  distance. 
The  length  of  the  line,  maximum  gradient  necessary,  and  even  the 
approximate  cost,  and  minimum  radius  of  curvature,  can  be  fixed 
with  considerable  precision  by  an  experienced  hand,  and  there  is 
sufficient  material  to  form  the  basis  of  a  preliminary  report 
to  gladden  or  sadden  the  hearts  of  the  directors.  But  what- 
ever may  be  his  private  convictions  the  careful  engineer  will 
be  extremely  cautious  about  keeping  on  the  safe  side,  and  not 
raising  hopes  which  subsequent  location  may  prove  to  be  ground- 
less. Having  prepared  a  small  scale  plan  embodying  all  the 
information  so  far  obtained  in  not  too  cumbrous  shape,  and  having 
definitely  decided  upon  our  maximum  gradients,  we  will  proceed  to 
run  the  trial  line,  or  trial  location,  or,  as  I  generally  call  it,  the  "  tra- 
verse," or  "  location  traverse."  This  in  my  own  practice  is  a  line 
carefully  run  with  precise  instruments  and  methods,  and  approximat- 
ing as  closely  as  the  eye  and  the  preliminary  plan  will  enable  us  to 
run,  the  actual  location,  or  centre  line  of  the  railway.  Over  the 
rougher  portions  it  should  be  staked  and  levelled  every  loo  feet,  and 
as  the  extra  work  entailed  is  small,  it  is  as  well  to  do  so  throughout. 
The  extra  stakes  and  hubs  needed  can  often  be  used  again  on  location, 
saving  time  and  work,  and  the  extra  points  (centred  by  the  instru- 
ment), are  often  of  great  assistance  in  obtaining  intersections  and 
angles.  A  full  party  will,  therefore,  be  needed,  comprising  transit- 
man,  leveller,  two  chainmen,  picketman,  rodman,  and  from  two  to 
five  axemen.  A  "  back-picketman  "  is  sometimes  added,  but  after 
trial  of  different  methods,  I  have  found  that  not  only  can  he  be  dis- 
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pensed  with,  to  the  saving  of  one  man's  wages,  but  that  more  accurate 
work  can  be  done,  and  annoyance  avoided,  by  allowing  the  transit- 
man  to  set  a  small  picket  himself  immediately  behind  the  eyepiece  of 
his  instrument,  the  level  of  which  is  marked  by  a  chip  nailed  or 
wedged  across  near  the  top  of  the  picket.  The  punishment  for  touch- 
ing this  picket,  or  shoving  it  out  of  perpendicular  is  never  clearly 
specified,  but  threats,  though  vague,  are  forcible,  and  generally 
entirely  effective  m  protecting  the  point  from  desecration. 

On  rocky  ground  a  back-picketman  is  often  indispensable,  but 
rocky  ground  is  generally  clear,  and  one  of  the  axemen  can  usually  be 
spared.  He  should  be  provided  with  a  plumb-bob  to  enable  him  to 
plumb  his  picket. 

Some  engineers  dispense  with  the  transit  altogether  and  run  a 
picket  line,  taking  angles  with  the  compass.  More  line  may  cer- 
tainly be  run  in  a  day  in  this  way,  and  with  a  slightly  smaller  force, 
but  the  subsequent  location  is  rendered  more  laborious  and  the  checks 
upon  its  accuracy  less  certain,  and  balancing  one  thing  against 
another  I  believe  that  it  is  time  and  money  saved  to  run  the  trial  line 
as  elaborately  and  perfectly  as  may  be,  and  to  line  in  all  chain  stakes 
with  the  transit,  so  that  each  one  is  a  transit  point,  and  we  may  start 
a  location  tangent  or  ioopline  from  any  point  without  going  back- 
wards or  forwards  to  finds  hubs  from  which  to  locate  the  exact  line  at 
intersection. 

On  the  other  hand,  while  the  instrumental  work  should  be  careful 
and  reference  points  numerous,  extreme  nicety  and  precision  is  so 
much  time  wasted.  We  must  project  our  location  on  a  plotted  plan 
and  work  from  protracted  angles,  rarely  from  calculated  ones ;  and 
the  eyes  and  hands  of  few  engineers  are  sufficientl}'  keen  and  steady 
to  take  these  angles  off  much  more  precisely  than  the  nearest  five 
minutes  of  angle. 

If  cumulative  errors  and  mistakes  in  reading  are  guarded  against 
by  keeping  the  instrument  in  fair  adjustment  and  by  repeating  all 
angular  measurements  right  and  left  face  the  small  errors  will  be 
found  to  fairly  balance  one  another,  and  hence  a  small  light  transit 
which  can  be  rapidly  set  up  and  handled  is  the  best  for  the  purpose, 
and  will  give  in  good  hands  excellent  results,  and  much  better  than  a 
large  and  heavy  instrument  carelessly  handled.  Young  transitmen 
especially  are  far  too  prone  to  believe  that  it  is  the  instrument  which 
does  the  work  and  not  the  man,  or  perhaps  I  should  say  that  when 
the  work  is  good  the  man  is  generally  credited,  and  when  bad  the 
instrument  is  held  responsible. 

My  favourite  graduation  is  from  o  to  1 80  on  each  side  of  the  centre, 
with  one  double  Vernier  to  limb.  The  telescope  should  be  furnished 
with  a  tolerably  sensitive  bubble  of  its  own  and  a  clamp  and  tangent 
movement  to  its  axis ;  but  a  vertical  arc  is  a  redundancy  of  no  use 
except  for  an  occasional  latitude,  which  can  be  better  determined 
with  a  box  sextant. 

A  most  useful  attachment,  the  gradienter,  has  been  already  men- 
tioned ;  it  enables  small  angles  of  elevation  or  depression  to  be 
measured  with  extreme  nicety,  so  that  the  transit  may  be  used  in  con- 
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junction  with  an  ordinary  levelling-rod  as  a  micrometer  for  measuring 
distances  or  for  inclined  levelling.  The  almost  universal  practice  is 
to  measure  and  book  angles  to  right  or  left  of  the  produced  line  ; 
bearings  should  be  promptly  worked  out  and  compared  every  few 
courses  with  the  readings  of  the  magnetic  needle  as  a  check  against 
errors  in  reading,  and  an  observation  of  polaris  every  ten  or  fifteen 
miles  is  little  trouble  and  gives  a  great  sense  of  security.  Similarly 
in  levelling,  it  is  correctness  and  rapidity  which  are  desirable,  and  not 
extreme  precision.  If  care  is  taken  to  equahze  back  and  foresights, 
and  to  manipulate  the  rod  properly  and  wave  on  turning  points, 
remarkably  close  work  can  be  done  with  a  very  light  instrument,  and 
more  rapidly  and  with  less  effort  than  with  a  large  instrument  with 
extremely  sensitive  bubble  taking  time  to  set  up  and  adjust.  A  point 
not  generally  realized  among  instrument  men  is  that  the  accuracy  of 
a  traverse,  especially  a  very  crooked  one,  is  dependent  on  the  excel- 
lence of  the  chaining  quite  as  much  as  on  the  angular  measurements, 
and  ordinary  chaining  over  rough  ground  can  hardly  be  considered 
precise  measurement.  If  chainmen  can  be  trained  to  measure  400  or 
500  feet  across  a  ravine  to  within  an  inch  of  the  actual  distance  then 
it  may  be  of  some  use  to  approximate  in  reading  angles  to  less  than 
the  nearest  minute,  otherwise  it  is  time  wasted.  Similarly,  if  the  rod 
is  held  on  a  nailhead  at  each  turn,  and  the  graduations  are  all  exactly 
equal  for  its  entire  length  and  painted  on  the  wood  itself,  if  there  is 
no  play  about  the  joints  and  the  greatest  care  is  taken  to  hold  it 
<;xactly  plumb,  then,  and  only  then,  will  it  be  consistent  to  use  a  24- 
inch  Y  in  place  of  a  lo-inch  dumpy. 

As  these  auxiliaries  are  usually  handled,  however,  on  railway 
surveys,  the  only  advantage  a  large  and  expensive  level  has  over  a 
small  one  is  the  more  powerful  telescope  with  which  it  is  fitted,  enabl- 
ing longer  sights  to  be  taken  in  open  country.  In  ordinary  woodland 
or  mixed  country,  however,  this  is  seldom  of  much  consequence,  as 
the  leveller  can  generally  get  along  faster  than  the  line  can  be  cleared 
and  staked,  and  has  ample  time  on  his  hands,  and  on  rough,  broken 
ground  rapidity  in  handling  and  setting  up  is  of  much  more  conse- 
quence than  great  power  or  range. 

Common  practice  is  to  run  the  traverse  completely  through  from 
one  terminal  point  to  another  before  starting  to  locate.  If  we  are 
going  to  compare  two  distinct  lines  there  is  something  to  be  said  in 
favour  of  this,  but  not  much,  for  the  preliminary  survey  will  give  us  a 
fair  basis  for  approximate  comparison,  and  if  this  is  not  decisive  the 
traverse  rarely  will  be,  and  a  fairly  close  location  is  the  only  reliable 
basis  for  a  determination  of  approximate  quantities  and  cost.  Ame- 
rican engineers  are  going  more  and  more  into  elaborate  contour  sur- 
veying over  a  considerable  area  enabling  a  location  to  be  laid  down 
on  paper  in  the  office,  and  a  profile  to  be  made  and  quantities  taken 
out  without  the  planting  of  a  single  location  stake.  If  this  is 
all  that  is  wanted,  well  and  good;  and  the  contour  plans  are  certainly 
very  interesting  to  compile  and  very  beautiful  studies  when  com- 
pleted ;  but  while  all  this  field  work  and  office  work  is  being  done  (and 
it  takes  considerable   time)  the  first  stakes  and  hubs  are  beinsr  dis- 
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turbed  and  ploughed  out  by  the  farmers.  And  the  extremely  delicate 
personal  knowledge  of  the  ground  which  is  acquired  by  working  over 
a  limited  amount  of  it  all  day  with  the  instruments  is  dulled  by  time 
and  subsequent  work  ;  and  if  the  object  is  to  lay  down  the  actual 
centre  line  as  quickly  and  accurately  as  possible,  I  prefer  to  run 
only  so  much  traverse  ahead  as  will  determine  two  arbitrary  points  on 
location,  and  then  locate  at  once,  and  work  over  the  same  ground 
again  and  again  until  we  are  satisfied  no  improvement  can  be  made. 
This  procedure  economizes  time  in  moving  the  party  from  point  to 
point,  and  a  great  deal  can  be  left  to  the  memory  from  day  to  day, 
which  would  otherwise  have  to  be  noted  at  extreme  length  on  plan 
or  profile,  adding  to  labour,  and  serving  often  rather  to  confuse  than  to 
give  information. 

Locating  in  this  way,  long  maximum  grades  should  always  be  run 
horn  the  top  downwards,  as  the  summit  is  generally  fixed  in  position 
and  the  lower  end  free  ;  the  length  of  the  location  and  the  necessary 
*'  slack  "  to  compensate  for  curvature  can  not  be  determined  with 
certainty  beforehand,  or  only  with  considerable  labour,  and  if  we  run 
upwards  we  are  apt  to  find  ourselves  a  foot  or  two  lower  in  our 
summit  cutting  than  we  intended,  or  on  the  other  hand,  that  we  could 
have  lessened  the  height  of  our  stream  crossings  considerably  lower 
down. 

This  running  of  a  maximum  gradient  for  a  long  distance  is  one  of 
the  prettiest,  most  interesting,  and  at  the  same  time  most  tedious 
operations  which  the  locating  engineer  has  to  perform,  and  any  one 
who  has  the  patience  and  ability  to  make  a  success  of  it  may  safelj' 
be  trusted  to  find  his  own  way  out  of  any  other  situation  in  which  he 
is  likely  to  find  himself  placed.  The  traverse  being  run  for  a  mile  or 
two  ahead,  it  is  cross-sectioned  with  more  or  less  exactness  and 
detail.  The  grade  elevations  proposed  are  entered  in  the  level  book 
opposite  the  respective  stations  and  their  surface  elevations  as  just 
determined,  and  the  leveller  can  tell  at  a  glance  whether  it  is  higher  or 
lower  ground  which  is  required,  and  how  much  of  either,  and  will 
regulate  his  work  accordingly.  Often,  however,  it  is  impossible  with- 
out excessive  curvature  to  approximate  even  as  closely  to  the  proper 
level  as  the  traverse  does,  and  then  the  problem  is  to  balance  the  cuts 
and  fills,  with  a  leaning  towards  an  excess  of  the  latter.  If  the  traverse 
has  been  well  run  a  few  shots  with  the  hand-level  will  often  be  suffi- 
cient, the  cross-sections  being  entered  in  the  book  opposite  the  stations 
in  the  form  of  a  fraction,  the  numerator  representing  the  distance  at 
right  angles  to  centre  line  from  the  latter,  and  the  denominator  the 
difference  in  elevation,  thus  : 

40  R  70  R 
+  5  +  lo- 
the  signs  representing  higher  or  lower.  The  frequency  of  the  cross- 
sections  depends  altogether  upon  the  nature  of  the  ground  ;  200  feet 
apart  is  generally  near  enough,  provided  that  the  highest  points  in  cut- 
ting and  the  lowest  in  filling  be  among  them.  The  object  being  to  deter- 
mine the  greatest  number  of  points  on  the  inclined  contour,  the  best  run 
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traverse  is  that  which  is  alternately  a  trifle  too  high  and  too  low,  and 
crosses  it  oftenest.  With  a  line  so  placed  on  a  tolerably  regular  slope^ 
ver}'  little  cross-sectioning  is  necessary.  Stretching  a  sheet  of  manilla 
paper  upon  our  camp  drawing-board,  we  proceed  to  plot  the  line  in 
pencil ;  I  prefer  to  do  this  just  as  it  is  run  by  angles  right  or  left 
from  the  preceding  line  produced.  If  the  lines  are  long  enough  to- 
warrant  it  the  protracting  is  done  by  co-ordinates,  one  of  which  is 
assumed  and  the  other  taken  out  by  inspection  from  a  table  of  natural 
tangents,  but  usually  a  brass  protractor  of  four  or  five  inches  radius,  a 
boxwood  scale,  and  a  two-foot  straight-edge,  are  all  the  mstruments- 
I  care  for. 

If  several  miles  are  to  be  plotted  on  end  on  the  same  sheet  accumu- 
lated errors  will  be  avoided  by  plotting  the  bearings  or  by  making  out 
a  table  of  latitudes  and  departures,  but  as  in  the  side  hill  case  we  are 
considering  a  closure  or  check  will  be  made  between  the  traverse  and 
the  location  at  least  every  day,  I  keep  only  a  mile  or  two,  or  say  four 
feet  on  a  scale  of  200  feet   to  an  inch    plotted   ahead,  and  then  start 
afresh  on  a  new  sheet  of  paper  from  the  end  of  the  location  as  far  as 
run.     In  this  way  I  have  seldom  to  plot  more  than  20  or  30  angles 
at  most,  and  producing  first  and  last  courses  to  meet  and  comparing 
the  angle  with  the  calculated  differences  in  bearing,  I  seldom  find  the 
error  greater  than  10  or  15  minutes,  which  means  that  the  probable 
mean  is  not  more  than  five  minutes.    With  ordinary  camp  appliances  it 
is  hard  to  get  much  better  results  by  any  other  method  even  if  con- 
siderable time  is  spent.     Having  plotted  plan  in  pencil,  the  lines  and 
chainage  should  be  inked  in  in  fine  black,  and  each  chain  stake  ticked 
off".     Then  on   the  profile  we  lay  the  projected  grade  line,  allowing 
enough  "slack"  to  compensate  for  the  necessary  curvature  which 
must    be   estimated.      As  the  necessary  flattening  amounts  to   only 
about   17  feet  per  mile  for   a  continuous  10°  curve,  a  little  error  in 
the  estimated  quantity  and  pitch  will  not  amount  to  a  great  deal  in  a 
mile  or  two.     With  this  profile  before  us  we  proceed  to  tick  off"  on  the 
plan,  with  the  aid  of  the  cross-section  notes,  as  many  points  as  possible 
on  the  inclined  contour  or  ideal  location  by  offsets  from  the  traverse, 
and  then,  commencing  with  the  more  crooked  portions,  to  project  a  line 
intersecting  this  location  at  as  many   points  as  possible,  consistent 
with   a  moderate   radius  of  curvature,  and   a  reasonable  amount  of 
tangent  between  the  curves  of  contrary  flexure.     The  curves  must  be 
sketched  in  first  and  the  tangents  drawn  to  them.     A  set  of  cardboard 
or  hard  rubber  curves,  cut  to   represent  every   15  or  20  minutes  of 
curvature  on   a  scale  of  400  feet  to  one  inch  from  0°  to  2°  and  every 
half  degree,  from  2^   to  4°  will  be  found  almost    indispensable   for 
scheming  the  lines  rapidly  and  easily.     Sharper  curves  can  be  drawn 
with  the  help  of  a  table  of  radii  with  a  pair  of  pencil  dividers.     It  is 
well  to  commit  the  radii  of  all  the  even  degree  curves  to  memory  as 
quickly  as  possible.     The  curves  being  schemed  and  their  connecting 
tangents  drawn  in  and  produced  to  intersections  with  one  another,  the 
intersection  angles  are  protracted  and  pencilled  in,  and  the  points  of 
curvature   and  tangents,  or  B  C's  or  E  C's,  are  established.     In  the 
case  of  the  flatter  curves  this  is  best  done  by  taking  out  the  subtangents 
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from  Menck's  invaluable  table,  and  setting  these  off  by  scale  on  either 
side  of  the  intersection  point.  With  the  sharper  curves  whose  centres 
fall  on  the  paper,  it  is  often  quicker  and  equally  accurate  to  draw  the 
terminal  radius,  which  is  of  course  perpendicular  to  the  tangents,  by 
means  of  a  set-square  slid  along  a  straight-edge.  The  P  C  C's,  or 
points  of  compound  curvature,  are  found  by  drawing  the  common 
radius  connecting  the  centres.  Having  schemed  out  sufficient  work 
for  the  following  day,  we  have  next  to  give  the  transitman  some 
notes  by  which  to  start  and  run  it  from  the  points  he  has  on  the 
traverse  or  previous  location,  the  end  of  which  (generally  at  end  of  a 
curve)  will  be  shown  on  the  plot.  Connecting  this  existing  location 
with  that  just  projected,  we  shall  be  able  to  dictate  to  the  transitman 
somewhat  as  follows:  "Produce  last  curve  to  1,072-1-50,  or  2" 
30'.  Run  tangent  1,055  f^^^'  then  3°  20'  curve  to  right  for  54"  10'; 
then  tangent  550  feet,  then  2*^  curve  left  for  15°.  Run  tangent  to 
intersect  with  traverse,  and  240  feet  back  from  intersection  start  i*^ 
40'  curve  to  right  for  24°." 

These  three  curves  will  probably  fetch  us  nearly  a  mile  ahead, 
and  unavoidable  errors  in  plotting  and  scaling  will  be  very  apt  to 
throw  us  considerably  ofl  our  intended  course  if  we  run  much  further. 
To  make  things  safe  and  fetch  us  back  to  our  projected  position, 
we  may  lay  the  next  tangent  down  before  the  curve  is  run,  by  intersec- 
tion with  the  traverse  at  some  point  to  be  determined  from  the  plan. 
Our  notes  will  then  read  thus:  "At  1,224 -1-30  on  traverse,  turn  oft 
angle  6°  30'  to  R  and  run  back  to  intersection  with  tangent  of  last 
curve,  insert  4^  curve,  and  at  point  125  feet  east  of  intersection  with 
traverse  put  in  B  C  of  2°  curve  for  10"  15'." 

This  is  equivalent  to  taking  a  fresh  start  from  the  traverse  and 
eliminating  all  previous  errors  in  both  lines,  so  far  as  their  effect  on 
the  subsequent  work  is  concerned,  but  it  is  often,  nearly  always,  a 
tedious  and  tiresome  operation,  and  I  avoid  it  whenever  possible  b^ 
tieing  to  the  traverse  at  the  end  of  each  day's  work,  and  plotting  the 
remainder  as  a  continuation  of  location  on  a  fresh  sheet  of  paper.  If 
the  last  curve  or  two  are  not  exactly  where  we  want  them,  we  can  run 
them  over  again  in  the  morning  in  probably  less  time  than  the  intersec- 
tion process  would  have  demanded,  and  the  second  running  will  bring 
us  nearer  to  the  true  location  than  we  could  hope  to  get  in  any  other 
way  except  by  accident.  Tliere  are  so  many  indeterminate  quantities 
which  influence  the  proper  location,  and  the  minute  graphic  representa- 
tion of  the  ground  would  consume  such  a  large  amount  of  time,  that 
in  my  experience  the  true  line  is  obtained  more  satisfactorily  on 
extremely  rough  and  difficult  ground,  by  a  series  of  approximations 
rathet  than  by  any  attempt  to  lay  the  line  down  once  for  all  on  the 
plan  and  run  it  by  a  series  of  intersections  on  the  ground.  But  there 
are  some  who  locate  every  tangent  directly  from  the  traverse,  run 
them  out  to  intersection  and  put  the  curves  in  by  the  methods  in  the 
field  books.  In  this  method  extreme  or  even  moderate  accuracy  in  the 
traverse  and  plotting  are  unnecessary,  but  the  location  operations  are 
tedious,  and  it  will  generally  be  found  that  considerable  subsequent 
revision  is  necessary.     It  is  claimed  again  that  the  intersections  are  a 
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valuable  and  necessary  check  on  the  accuracy  with  which  the  curve 
is  run.  I  prefer,  myself,  to  check  with  a  closely  run  traverse  run- 
ning over  the  same  ground,  and  consequently  more  likely  to  agree  in 
chainage  than  long  sub-tangents  whose  intersections  may  be  away  off 
in  the  next  township,  and  often  altogether  inaccessible. 

Arrived  at  the  end  of  our  traverse,  a  new  one  is  started  as  a  con- 
tinuation of  the  location  with  the  same  chainage  carried  on,  and  a 
new  sheet  of  plan  is  started  on  in  plotting,  avoiding  the  handling  of 
huge  rolls  of  paper  and  confusion  in  grade  heights  owing  to  difference 
in  length  between  the  two  lines. 

The  bearings  of  location  tangents  should  be  kept  worked  up  just 
as  in  the  case  of  the  traverse  and  discrepancies  looked  for  at  each 
closure.  The  actual  running  of  curves  and  tangents,  and  the  marking 
of  stakes  and  lines  has  been  too  often  described  in  books  to  make 
repetition  necessary ;  there  are  numbers  of  tricks  in  handling  instru- 
ments which  can  be  learned  only  in  practice. 

In  thick  woods  it  is  a  laborious  process  to  run  in  every  stake  with 
the  transit  on  a  long  curve,  and  there  are  a  number  of  methods  of 
avoiding  the  necessity.  The  most  common  is  to  break  the  curve 
up  into  a  number  of  chords,  and  run  it  as  a  series  of  straight 
lines  off-setting  the  individual  stakes  into  position  as  we  go.  The 
great  trouble  is  that  having  started  a  chord  we  must  run  it  to  the  end, 
and  if  this  end  is  on  an  inaccessible  point  we  have  no  recourse  but  to 
return  to  its  beginning  and  lay  off  a  fresh  angle  which  may  bring  us 
out  at  an  equally  undesirable  point.  My  own  method,  which  I  have 
never  seen  described  or  used  by  anyone  else,  is  to  run  a  series  of  short 
tangents  to  the  curve  which  enables  us  to  pick  and  choose  our  transit 
points.  If  we  take  care  that  the  angle  between  any  two  tangents 
shall  not  exceed  4°  or  5°  on  the  flatter  curves,  and  double  this  on  the 
sharper,  the  difference  in  length  between  the  tangents  and  the  curve 
is  small,  and  may  often  be  neglected.  For  instance,  we  have  a  long 
3°  curve,  starting  from  a  given  point  on  a  given  tangent ;  we  put  this 
point  in  as  we  come  up,  but,  instead  of  setting  on  it,  run  straight  on 
for,  say,  100  feet  further ;  and  the  tangent  being  100  feet,  the  inter- 
section angle  will  be  6°,  which  we  lay  off  at  the  end.  From 
the  angle  100  ft.  will  fetch  us  to  a  point  on  the  curve,  which  we 
again  put  in,  but  do  not  set  over,  running,  say,  75  ft.  further  to  a 
convenient  transit  point ;  the  angle  will  now  be  4°  30',  and  so  on 
— the  sum  of  all  the  angles  is  the  total  angle  of  the  curve — and  the 
offset  to  the  curve  at  any  point  is  found  bj'^  the  formula  O  =  f  ND^ 
Where  O  is  the  offset  in  feet,  N  the  degree  of  curvature,  and  D  the 
distance  from  the  tangential  point,  or  P.  C,  in  hundreds  of  feet.  We 
have  the  option  at  any  time  of  setting  on  the  P.  C.  and  running  the 
balance  of  the  curve  in  the  ordinary  way. 

There  are  numbers  of  beautiful  problems  in  almost  everyday 
occurrence  in  difficult  country,  many  of  which  are  described  in  the 
text-books  and  field-books,  and  many  which  are  not  and  must  be 
solved  by  individual  ingenuity.  One  occurs  to  me  which  is  unique  in 
my  own  experience,  and,  I  think,  may  be  interesting  to  some  of  my 
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hearers,  as  the  solution  was  so  uncommon  and  simple  and  at  the  same 
time  so  entirely  satisfactory. 

A  B  represents  a  piece  of  located  line  running  on  a  talus  slope  of 
broken  rock  at  the  foot  of  a  precipice  on  the  one  hand  and  a  deep 
lake  on  the  other.  C  D  is  another  precisely  similar  piece.  Between 
B  and  C  was  a  piece  of  the  original  rock  wall  which  had  resisted 
desintegration  and  jutted  out  from  the  rest  of  the  cliff,  descending 
almost  perpendicularly  400  leet  into  deep  water  at  its  base,  n,ecessi- 
tating  a  tunnel  some  500  feet  in  length.  It  was  required  to  lay  out 
and  drive  this  tunnel  from  each  end,  at  once — in  other  words  to  find 
the  deflection  angles  at  B  and  C — and  the  bearing  of  these  points  one 
from  another.  To  run  over  the  top  was  impossible,  for  the  tunnel 
faces  were  as  sheer  as  the  lake  side  of  the  bluff,  and  the  precipice  not 
being  exactly  perpendicular  the  line  B  C  could  be  seen  to  fall  out- 
side the  face  at  the  top.  To  offset  a  parallel  line  was  equally 
impossible,  as  there  were  precipices  on  one  hand  and  deep  water  on 
the  other  ;  but  luckily  two  small  islands  existed  about  a  quarter  of  a 
mile  distant,  on  which  we  placed  the  stations  E  and  F.     Measuring 
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off  a  distance,  C  G  as  a  base,  the  triangle  C  G  F  was  solved,  and  from 
it  E  C  F,  and  from  these  again  B  E  F,  B  C  F,  and  B  E  C.  The  angles 
FBCand  BCF  being  known,  thelayingoffof  the  tunnel  line  and  the  ad- 
justment of  the  short  curves  at  either  end  became  a  simple  matter,  and  it 
is  worthy  ©f  remark  that  after  the  heading  was  run  through,  the  line  laid 
off  from  C  struck  the  hub  at  B  within  half  an  inch  of  the  nail — a  very 
fair  result,  considering  that  the  instruments  used  read  only  to  single 
minutes,  and  that  B  and  C  were  100  feet  above  E  and  F.  A  point 
which  has  puzzled  me  in  connection  with  this  problem  is  that  while 
the  angles  F  B  C  and  BCF  were  all  we  wanted,  and  while  we  could 
protract  these  angles  from  a  plotted  plan  without  knowing  an3'thing 
except  the  angles  at  E  and  F,  yet  in  order  to  calculate  them  we  were 
obliged  to  at  any  rate  assume  a  value  for  the  base  E  F.  Cannot 
some  of  our  mathematicians  solve  this  problem  geometrically  in  some 
way,  and  work  out  the  angles  B  C  F,  F  B  C  with  no  other  data,  real 
or  assumed,  than  the  angles  B  EC,  B  E  F,  EEC,  and  B  F  C, 
which  are  all  that  are  really  necessary  for  the  solution  of  the  problem. 
Having  started  out  to  give  others  information  as  to  modern 
practice  in  location  surveying  I  have  wound  up  by  asking  the  best 
solution  of  a  geometrical  question  ;  and  I  feel  so  much  more  at  home 
in    the  position   of   a  student   asking   information   than    that  of    an 
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instructor  in  a  very  complicated  and  complex  science,  that  I  think  I 
had  better  stop  where  I  am  and  conclude  this  already  very  long  paper 
with  a  reiteration  of  the  principle  I  have  already  laid  down,  that  if 
we  are  pushed  for  time,  as  we  usually  are,  we  can  use  light  instru- 
ments and  approximate  rules  and  do  very  practically  good  work,  but 
if  you  want  good  rest  at  nights  take  every  precaution  against  blunders 
and  mistakes.  Small  errors  may  be  annoying,  especially  in  the  case 
of  a  bench  mark  which  has  two  different  elevations,  one  for  the  tra- 
verse and  one  for  location,  but  they  cannot  be  felt  by  the  loco- 
motive or  the  passengers.  An  error  in  feet  or  degrees  will  cause 
an  amount  of  worry  and  expense,  which  must  be  experienced 
to  be  realized.  I  have  said  nothing  about  the  modern  practice 
of  tapering  curves  by  a  gradual  transition  into  the  straight  line, 
or  one  of  greater  or  less  radius,  because  it  deserves  a  treatise  in 
itself,  and  I  have  already  read  one  before  the  Canadian  Society  of 
Civil  Engineers  and  which  is  now  bound  up  as  part  of  the  transac- 
tions of  that  body.  Another  treatise  will  be  found  in  one  of  our  last 
batches  of  exchanges.  I  think  it  is  the  Michigan  Society's  proceed- 
ings, and  is  well  worth  perusal.  Further,  this  refinement  of  curve- 
running  belongs  rather  to  the  subsequent  operation  of  setting  or 
laying  out  the  work  for  construction,  when  a  number  of  other  small 
changes  and  improvements  will  usually  be  noticed. 

But  the  theory  and  practice  of  running  these  transition  curves 
will  be  found  to  repay  study,  even  b}^  those  who  may  never  have 
occasion  to  use  them,  and  if  there  is  anything  more  beautiful  in  art 
than  a  perfectly  true  circular  curve  on  a  railway  track,  with  super- 
elevation exactly  uniform  and  no  elbows  at  the  rail  joints,  it  is  the 
end  of  the  same  curve  where  it  melts  by  imperceptible  gradations 
into  the  tangent  and  the  super-elevation  is  gradually  reduced  to  zero. 
Would  that  there  were  more  track  artists,  and  that  the  argument  that 
our  road  is  as  good  as  somebody  else's,  and  therefore  good  enough, 
were  made  a  crime  to  utter.  Nothing  is  good  enough,  if  at  the  same 
cost  it  can  be  made  better.  And  nothing  has  been  so  well  'done  that 
it  cannot  be  improved.  This  is  especially  true  in  location,  and  it  is 
well  to  remember  that  all  locations  and  re-locations  are  merely 
successive  approximations  to  perfection,  and  that  there  is  always  a 
chance  to  improve  until  the  line  is  built,  and  not  much  afterwards. 


DISCUSSION. 

Mr.  Butler — There  is  one  little  thing  that  Mr.  Wicksteed  draws 
attention  to.  He  says  :  "  American  engineers  are  doing  more  and 
more  to  economize  time."  I  think  that  no  general  rule  of  that 
kind  should  be  laid  down.  There  are  cases  where  it  is  absolutely  a 
necessity  to  lay  down  a  contour  plan,  and  there  is  no  occasion  for 
making  the  contour  minutely  accurate.  I  have  a  case  in  point  some- 
what similar  to  this.  (Draws  diagram  and  explains  on  blackboard.) 
In  that  way  I  was  able  to  make  my  contour  plan  in  the  afternoon 
and  go  on  with  thfe  location  next  morning. 
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Mr.  Paterson — There  are  so  many  different  circumstances.  The 
case  shown  by  Mr.  Butler  appears  very  clear  on  the  board,  but  there 
are  more  difficult  cases  where  the  side  hill  is  irregular,  turning  round 
in  such  a  way  that  it  may  be  very  sharp  curves.  When  you  are  run- 
ning, not  only  for  quantities  but  for  gradient,  and  where  you  are 
bound  down  to  i  in  loo,  you  will  find  after  great  care  that  you  have 
shortened  your  line  considerably,  and  the  result  is  of  necessity  going 
over  the  ground  again.  So  that  you  cannot  make  a  rule  in  those 
difficult  cases.  Through  a  rough  country,  where  there  are  rocks 
interfering  with  the  sights,  these  contours  are  necessary.  In  the 
States  they  have  a  great  deal  of  rough  country — in  Mexico  and  those 
places — and  every  place  has  rules  of  its  own,  and  I  think  there  should 
be  great  care  in  laying  down  a  rule  that  such  and  such  a  thing  must 
be  done;  because,  as  a  rule,  circumstances  alter  cases.  And  I  think 
even  in  Canada  we  have  rough  ground  necessitating  the  custom  of 
the  American  engineers. 


10 
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ROCK  EXCAVATION  OF    TRENCHES    FOR 
WATER-WORKS    PURPOSES. 

By  a.  L.  Mcculloch,  a.m.,  Can.  Soc  c.e.. 
Gait. 


The  object  ot  my  paper  is  to  outline  in  as  simple  a  way  as  possible 
the  method  adopted  in  the  rock  excavation  required  on  the  construc- 
tion of  the  distribution  system  of  the  Gait  water-works  during  the  year 
1891. 

Gait  is  situated  on  the  banks  of  the  Grand  River,  which  at  that 
point  runs  almost  due  south,  the  town  occupying  the  river  valley, 
about  2,000  feet  wide  and  a  plateau  about  60  or  70  feet  higher  on 
either  side  of  the  valley. 

In  the  river  valley  the  silurian  rocks  of  the  Guelph  formation  of 
some  geologists,  by  others  recognized  as  the  upper  series  of  the 
Niagara,  outcrop  in  many  places,  and  for  the  most  part  are  within 
one  and  a  half  to  two  feet  of  the  surface,  there  being  above  the 
rock  from  six  inches  to  one  foot  of  loose  stone,  and  a  surface  covering 
of  one  foot  of  loam.  The  Guelph  formation,  as  most  of  you  know,  is 
a  highly  fossiliferous  dolomite  limestone  of  a  semi-crystalline  texture 
of  generally  horizontal  strata,  from  a  few  inches  to  four  feet  in  thick- 
ness. In  some  places  the  strata  is  disturbed  and  wrinkled  and  in 
many  ways  shows  signs  of  disturbance,  particularly  on  the  west 
side  of  the  river. 

The  distribution  system  of  the  water-works  comprised  about 
55,000  feet  of  four  to  twelve-inch  cast-iron  pipe,  of  which  about 
25,000  feet  was  in  rock  trench.  The  specifications  for  rock  trench 
required  that  "  all  trenches  shall  be  excavated  to  such  depth  as  will 
give  a  covering  of  not  less  than  five  feet  above  the  upper  surface  of 
the  pipe  ;  "  that  "  No  extra  price  will  be  paid  for  rock  excavation  in 
any  part  of  the  works.  The  contractor  must  satisfy  himself  as  to  the 
quantity  and  quality  of  the  rock  to  be  excavated.  In  rock  trenches 
the  rock  must  be  excavated  so  that  at  no  point  shall  any  part  of  any 
pipe  be  within  three  inches  of  any  rock,  and  the  rock  trench  shall  be 
at  least  12  inches  wider  than  the  exterior  diameter  of  the  pipe  laid." 

"  In  rock  trenches  the  pipes  shall  be  bedded  in  sand,  fine  earth, 
cinders,  ashes,  or  sawdust,  as  the  engineer  may  direct ;  and  shall  be 
covered  to  a  depth  of  two  feet  above  top  of  pipe  with  sawdust,  fine 
wood  shavings,  sand,  gravel,  or  good  earth."  "  No  rock  of  greater 
weight  than  50  pounds  shall  be  returned  to  the  trench."  "  The  top 
six  inches  of  filling  shall  be  of  finely  broken  stone." 
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Messrs.  Garson  &  Purcer,  of  St.  Catharines,  were  the  contractors 
for  all  work  on  the  distribution  system,  binding  themselves  to  com- 
plete the  work  by  December  ist,  1891. 

They  deserve  great  credit  for  the  manner  in  which  this  work  was 
done.  It  can  easily  be  seen  that  in  a  work  of  such  magnitude,  the 
systematic  handling  of  the  men  and  plant,  the  use  of  all  modern  im- 
provements in  the  method  of  working  are  great  factors  in  successful 
contracting,  and  I  do  not  think  that  the  rock  trenching  on  the  work 
could  have  been  more  economically  or  more  efficiently  done.  It  cer- 
tainly was  done  to  the  entire  satisfaction  of  the  engineer  and  to  the 
people  of  Gait. 

The  method  adopted  in  drilling  was  that  of  the  percussion  steam 
drill,  but  in  many  cases,  such  as  in  deep  water  drilling  for  the  river 
crossings,  or  in  an  occasional  hydrant  run,  and  in  cases  where  the 
first  blast  was  not  effective  enough,  hand-drilling  for  economic 
reasons  had  to  be  resorted  to. 

Both  methods  of  hand-drilling,  churn-drilling,  and  the  jumper- 
drilling  were  tried,  the  former  being  probably  the  best  in  thick 
bedded  strata,  but  the  latter  proved  much  more  effective  in  the  thin 
bedded,  shaley  rock  that  we  were  dealing  with,  and  for  this  reason 
was  most  used,  and  requires  two  strikers,  each  with  hammers  weigh- 
ing about  five  pounds,  hitting  the  drill  alternately  and  regularly  ; 
another  man  sitting  down  holds  the  drill,  turning  it  slightly  during 
the  interval  between  the  blows.  The  sitter's  duty  it  is  to  keep  the 
drill  hole  partially  filled  with  water  to  prevent  the  powdered  rock  from 
accumulating  under  the  bit  and  to  sponge  out  the  hole  when  necessar3^ 
In  order  to  prevent  this  water  from  splashing  on  the  sitter  it  is  neces- 
sary to  wind  a  piece  of  gasket  or  other  similar  substance  around  the 
drill  at  the  rock  surface. 

If  the  work  is  of  any  magnitude  and  the  time  in  which  it  is  to  be 
•  done  limited,  the  hand-drill  method  would  prove  much  too  ineffectual 
to  grapple  with  it.  In  such  cases  the  method  employed  must  have 
economy  of  time,  convenience  and  efficiency  completely  under  con- 
trol, and  a  mechanical  plan  must  be  used.  That  used  at  Gait 
consisted  of  two  Rand  percussion  steam  drills  and  a  traction  steam- 
engine  of  about  15  horse-power  and  its  connections.  A  traction 
steam-engine  for  trenching  purposes  is  a  necessity,  as  it  can  be  moved 
at  any  moment  into  any  desirable  positon,  whereas  with  the  ordinary 
wheeled  engine  there  would  be  constant  inconveniences  and  delays 
by  not  having  the  moving  power  when  decired.  For  this  work  an 
ordinary  stationary  engine  would  be  entirely  unsuited. 

In  almost  all  progressive  farming  localities  traction  engines  for 
threshing  purposes  are  used,  so  that  one  can  readily  be  obtained,  and 
even  if  it  cannot  be  so  obtained,  may  be  brought  by  rail  at  a  not  very 
great  expense. 

The  steam  percussion  drills  work  in  the  same  manner  as  the 
"  jumper  "  in  hand-drilling,  the  motive  power  being  steam.  The 
principle  of  the  drill  is  that  of  the  direct  acting  steam-engine,  the 
steam  cylinder  being  vertical,  the  drill  bars  being  connected  directly 
with  the  piston. 
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The  cylinder  is  supported  on  a  tripod  made  of  steel,  on  each  leg 
of  which  is  an  arrangement  for  hanging  heavy  cast-iron  weights  of 
250  pounds,  which  steady  the  machine  against  the  upward  reaction 
of  the  blows.  The  rotation  of  the  piston,  and  hence  of  the  drill  bit,  is 
effected  by  a  spirally-grooved  steel  bar  and  a  ratchet  wheel,  and  so 
arranged  that  the  rotation  is  effected  in  the  upward  stroke.  As  the 
drill  bit  does  its  work,  the  cylinder  is  lowered  by  means  of  a  feed 
screw  which  is  turned  by  the  operator,  who  needs  to  have  some  skill, 
as  he  must  operate  this  feed,  regulate  the  supply  of  steam,  and  Icosen 
the  drill  bar  when  it  becomes  wedged,  as  it  frequently  does  in  shaley 
rock 

The  drill  bars  used  vary  in  length  from  two  feet  to  eight  feet,  the 
latter  being  the  maximum  depth  for  the  machine  in  use.  The  short 
one  being  used  first  is  replaced  by  longer  ones,  as  the  hole  deepens. 
The  form  of  bit  used  is  that  of  the  x-shaped  cutting  surface,  and 
requires  re-sharpening  every  half-hour. 

The  steam,  which  is  used  at  about  70  pounds,  is  conducted  to  the 
drill  through  inch  and  a  half  extra  heavy  wire-bound  steam  hose, 
and  the  machine  may  be  worked  fast  or  slow  as  the  operator  desires 
by  means  of  the  steam  cock,  which  he  works  at  his  pleasure.  Each 
drill  requires  an  operator,  and  an  assistant  to  help  move  the  drill  and 
to  pour  water  into  the  drill  hole  to  permit  the  effective  working  of  the 
bit,  and  to  keep  the  hole  flushed  out.  After  the  hole  is  drilled  it  is 
stopped  with  a  wooden  plug  to  prevent  dirt  getting  m  until  the  blast- 
ing gang  come  up. 

These  machines  set  complete  weigh  about  850  pounds,  including 
the  three  weights  of  250  pounds  for  the  tripod  legs.  The  machine  is 
so  constructed  that  it  can  be  taken  apart  when  moved,  or  can  be 
packed  in  a  convenient  form  for  shipment. 

Some  distance  in  the  rear  of  the  drilling  gang  come  the  blasting 
gang,  who  first  sand-pump  from  each  drilled  hole  any  dirt  accumula- 
tion, and  then  sponge  out  with  a  long  wooden  bar  about  one  inch 
thick,  usually  of  balsam  or  some  evergreen  wood  with  the  bark  peeled 
off";  the  bar  also  serves  as  a  tamping  bar.  The  sponging  finished,  the 
hole  is  then  filled  with  the  explosive.  Judgment  must  be  exercised  in 
the  kind,  the  strength,  and  in  the  form  of  an  explosive  needed  in  the 
diff"erent  classes  of  work. 

There  can  be  no  diff"erence  of  opinion  in  the  results  required  in 
trenching  operations  such  as  I  am  here  describing  ;  the  rock  must  be 
so  shattered  that  it  can  be  handled  with  pick  and  shovel. 

.  In  thick-bedded  rock  a  strong  explosive  is  necessary,  but  in  the 
thin-bedded  rock,  such  as  is  met  with  in  Gait,  an  explosive  with  30  to 
35%  nitroglycerine  proved  sufficient  for  all  purposes  and  did  its  work 
well.  I  do  not  think,  though,  that  an  easier  rock  for  blasting  than 
here  met  with  is  often  found,  nor  would  it  be  wise  to  use  dualin  or 
dynamite  with  less  than  30%  of  nitroglycerine  in  its  composition. 
The  explosive  used  was  dualin,  made  by  the  Hamilton  Powder  Co., 
put  up  in  cylindrical  paper-covered  cartridges  about  10  inches  long 
and  ij  inches  in  diameter,  but  are  furnished  to  order  in  any  required 
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Dualin  or  "False  Dynamite"  is  a  mixture  of  nitroglycerine  with 
some  granular  absorbent  of  explosive  substance.  True  dynamite  lias 
inert  granular  absorbent. 

The  nitro-glycerine  undergoes  no  chemical  change  by  this  absorp- 
tion, but  retains  all  its  characteristics — it  freezes,  burns,  explodes, 
etc.,  under  the  same  conditions  as  when  in  the  liquid  form.  The 
absorbent  minimizing  the  danger  of  explosion  in  transportation  and 
handling  by  acting  as  a  cushion  to  the  nitroglycerine.  The  Dualin 
cartridges,  or  "sticks,"  as  they  are  always  called  by  the  men  on  the 
work,  are  packed  in  sawdust  in  wooden  boxes  containing  25  or  50 
pounds  each. 

Its  transportation  is  very  expensive,  some  of  the  railway 
companies  refusing  to  carry  nitro-glycerine  in  any  form,  while 
with  those  that  do  it  is  with  the  following  restrictions  :  "  That 
each  car  must  be  labelled  '  dangerous  explosive '  in  large  letters.  That 
cartridges  must  be  packed  in  sawdust,  as  must  also  the  boxes  contain- 
ing them.  That  a  man  must  accompany  each  car  to  its  destina- 
tion." The  company,  I  believe,  do  not  ship  in  smaller  quantities  than 
in  lots  of  56  cases.  For  these  reasons,  "  dynamite  "  is  rarely  used  on 
small  undertakings  unless  there  happens  to  be  a  quantity  stored  in  the 
locality.  When  bought  in  large  quantities  it  costs  about  twenty-five 
cents  per  pound.  After  being  brought  to  the  place  of  destination,  as 
a  guarantee  to  the  security  of  property,  the  dynamite  must  be  stored 
in  some  isolated  place  ;  usually  it  will  pay  best  to  put  a  temporary 
storehouse  with  stove  for  heating,  and  shelving  for  spreading  out  the 
dynamite  when  thawing.  Dynamite  freezes  at  about  45°  Fah.  and 
when  frozen  is  very  difficult  to  explode,  so  that  before  use  they  must 
be  thawed,  which  should  be  done  gradually  by  spreading  the  cartridges 
out  on  some  shelving  in  a  warm  room  some  distance  from  the  fire. 
The  dynamite  cartridges  are  exploded  by  the  use  of  a  fulminating  cap 
and  safety  fuse,  with  a  Siemens  magneto-electric  blasting  apparatus. 

The  cap  or  exploder  used  with  ordinary  safety  fuse  is  a  hollow  copper 
cylinder  about  one-fourth  inch  in  diameter,  and  an  inch  or  two  in 
length,  containing  15  to  20%  or  more  of  fulminate  of  mercury  mixed 
with  some  other  ingredient  into  a  cement,  the  mouth  of  the  cap  is 
closed  with  a  sulphur  cement  through  which  pass  two  fine  wires  about 
one-eighth  inch  apart,  connected  in  the  fulminate  with  a  fine  platinum 
wire  which  is  heated  to  redness  with  the  current  of  electricity,  ignites 
the  fulminate  and  explodes  the  cap. 

These  exploders  called  platinum  caps  are  sold  in  bunches  of  fifty, 
are  always  kept  separate  from  the  dynamite  until  wanted  for  use,  when 
they  are  fastened  into  the  cartridge.  The  electrical  machine  consists 
of  a  wooden  box  about  the  size  of  a  small  transit  box,  in  the  side  of 
which  are  two  openings  for  attaching  the  two  leading  wires  to  the 
exploders.  From  the  top  of  the  box  projects  a  handle  on  a  vertical 
bar,  which  is  toothed  and  gears  with  a  small  pinion  inside  the  box. 
When  a  blast  is  to  be  fired  this  handle  is  raised  as  far  as  it  will  come, 
and  then  pressed  down  quicklv,  putting  into  operation  by  means  of  the 
pinion  the  magneto-electric  apparatus  inside  the  box,  generating  the 
electricity,  which  is  liberated  the  moment  the  handle  in  its  downward 
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motion  strikes  a  spring  near  the  bottom  of  the  box.  The  electrical 
machine  is  usually  placed  about  60  to  100  feet  or  more,  as  the  necessity 
of  the  case  requires,  from  the  blast,  and  is  connected  thereto  by  two 
cotton-covered  copper  "leading  wires." 

It  is  always  better  in  trenching  work  to  fire  a  number  of  holes 
simultaneously,  thereby  getting  the  maximum  effect  from  each  charge. 
The  number  so  fired  being  only  limited  by  the  length  of  the  blasting 
shield  and  of  the  capacity  of  the  electrical  machine.  Where  this  is  done 
each  hole  has  a  platinum  cap  inserted  into  its  charge,  and  one  of  the 
short  wires  attached  to  each  cap  is  joined  to  one  of  those  of  the  next 
cap,  so  that  at  each  end  of  the  series  there  is  one  free  end  of  a  short 
wire ;  to  one  of  each  a  leading  wire  is  fastened,  thus  producing  a  circuit 
from  the  electrical  machine. 

The  electrical  machine,  size  No.  3,  weighs  about  16  lbs.,  and  costs 
about  $25,  while  the  next  size  costs  about  double  that. 

After  each  hole  is  sponged  out  it  is  loaded  with  the  dynamite. 
The  paper  covering  to  the  cartridges,  or  "  sticks,"  as  the  men  call  them> 
should  be  slit  open  the  whole  length  with  a  sharp  knife,  thereby  allow- 
ing the  dynamite  to  get  free  and  to  thoroughly  fill  the  hole  when 
pressed  down  with  the  wooden  tamping  bar  ;  this  operation  should 
be  repeated  with  each  stick.  When  within  two  feet  of  the  surface  a 
half  stick  with  the  exploder  attached  is  put  in  with  another  stick  on 
top  of  that,  the  top  of  the  hole  is  then  filled  with  sand,  tamped  solid 
when  the  hole  is  ready  for  the  charge,  and  such  a  charge  will  let  day- 
light into  any  rock  :  a  half-dozen  of  these  holes  charged  simultane- 
ously will  break  the  rock  almost  as  fine  as  macadam  for  a  length  of 
fifteen  to  twenty  feet,  so  that  the  men  can  handle  it  entirely  with  pick 
and  shovel. 

The  results  may  be  better  illustrated  when  I  explain  that,  accord- 
ing to  the  specification,  no  rock  greater  in  weight  than  50  pounds  is  to 
be  returned  to  the  trench,  and  we  had  no  trouble  in  enforcing  it,  for 
the  simple  reason  that  there  were  rarely  any  left  to  go  back.  With 
such  a  blast,  then,  as  this,  in  order  to  prevent  injury  to  person  and  pro- 
perty on  the  public  streets  from  scattering  stones  and  debris,  it  was 
necessary  to  cover  the  blast.  The  method  of  covering  with  loose 
timbers,  with  brush,  etc.,  might  possibly  do  with  an  exceedingly  light 
blast,  or  with  work  in  the  open  country,  but  on  public  streets,  lined 
with  houses,  with  people  constantly  passing  and  repassing,  some 
method  more  economical  of  time,  more  satisfactory  and  secure  in  its 
results  was  necessary. 

For  the  purpose  the  contractors  used  a  shield  made  on  the  follow- 
ing simple  principles  :  5  oak  timbers,  12x12  and  20  feet  long,  placed 
side  by  side  and  thoroughly  bolted  together,  forming  a  platform  5  feet 
wide,  sheeted  on  the  bottom  and  sides  with  finch  boiler  plate,  rivetted 
into  one  piece,  and  with  the  timbers  thoroughly  bolted  together. 

The  shield  weighed  about  5  tons,  and  did  its  work  most  effectively. 
By  its  use  the  contractors  could  load  each  hole  to  the  surface  without 
fear  of  results.  I  have  yet  to  hear  of  any  person  who  was  injured  in 
an}'  way  during  the  construction  of  the  works,  and  probably  not  more 
than  a  half-dozen  window  lights  were  broken  after  the  first  week's 
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use.  Notwithstanding  the  immense  weight  of  this  shield  it  was  on 
a  number  of  occasions  thrown  high  enough  into  the  air  to  come  down 
reverse  side  up;  it  will  be  readily  understood,  then,  how  a  blast  with 
such  lifting  power  would  shatter  the  rock  fine  enough  to  be 
shovelled,  and  that  too  with  very  little  use  of  the  pick.  The  width  of 
trench  so  shattered  was  seldom  more  than  four  feet,  and  never  wider 
than  the  five  feet  to  prevent  the  use  of  the  shield. 

From  its  weight  and  form  this  shield  was  very  difficult  to  handle, 
but  by  the  use  of  two  pairs  of  wheels  that  could  be  readily  detached 
and  removed  from  danger  when  firing  a  blast,  there  was  very  little 
loss  of  time  in  moving  it  forward  its  own  length  into  position  for  the 
next  blast. 

These  wheels  were  60  inches  in  diameter,  made  on  the  same 
principle  as  the  ordinary  cart-wheel ;  the  wheel  rim  was  two  and  one- 
quarter  inches  thick,  four  inches  wide,  covered  with  a  tire  one-half 
inch  thick.  The  axles  were  ot  machinery  steel  three  inches  square, 
five  feet  in  length  between  inside  of  hubs,  and  seven  feet  four  inches 
in  length  over  all. 

At  its  centre  for  a  length  of  sixteen  inches  this  axle  was  widened 
to  six  inches,  and  had  an  opening  four  inches  by  two  and  one-half 
inches  through  which  passed  a  square  threaded  screw  one  and  one-half 
inches  in  diameter  and  three  feet  long,  with  a  swivel  link  attached  to 
the  lower  end  of  the  screw  for  linking  into  a  hook  in  the  shield. 

This  screw  has  no  direct  connection  with  the  axle,  but  passes 
through  a  nut  with  bearings  on  both  ends  working  on  the  axle,  with 
journal  caps  bolted  to  the  axle  to  keep  it  in  position,  thus  giving  it  a 
side  swing  motion,  the  axle  giving  the  forward  and  back  motion. 

When  brought  into  use  the  wheels  are  run  into  position  at  the 
front  and  rear  end  of  the  shield,  and  each  screw  is  linked  to  the  hook 
on  the  shield,  which,  by  means  of  a  hand  wheel  eighteen  inches  in 
diameter  at  the  upper  end  of  the  screw,  is  screwed  up  from  the  ground 
until  suspended  from  the  axle  by  means  of  these  two  screws. 

The  whole  is  then  moved  forward,  the  wheels  running  on  planks 
on  either  side  of  the  trench.  When  over  its  new  position  the  shiela 
is  lowered  over  the  trench  by  the  screws,  the  wheels  detached  and 
removed  until  wanted  toagain  move*the  shield  forward  after  the  blast. 
By  means  of  this  shield  five  men  could  blast  in  about  two-thirds  of  a 
day  what  the  two  drills  would  cover  in  one  day,  so  that  it  was  not 
kept  continuously  in  use. 

It  was  easily  moved  in  continuous  trench  blasting,  but  when  moved 
any  distance  to  a  new  street,  was  troublesome  enough  ;  for  as  each 
set  of  wheels  was  entirely  independent  of  one  another,  they  could  not 
be  guided  when  drawn  by  a  team,  for  the  wheels  would  persist  in  going 
any  way  but  the  right  way  in  just  about  as  helpless  a  fashion  as  a  man 
without  a  backbone.  In  moving  the  shield,  then,  to  a  distance  it  was 
necessary  to  do  so  by  hand,  laying  down  planks  for  the  wheels  to  run 
on,  with  a  man  at  each  wheel — a  rather  slow  operation,  but  it  was  so 
seldom  required  that  it  did  not  prove  a  great  inconvenience.  But 
this  difficult}'  might  be  overcome  if  it  was  often  necessary  to  move  the 
shield  any  distance  at  a  time,  as  it  seldom  was  on  the  work. 
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Drilling  operations  commenced  about  the  middle  of  April,  and 
were  carried  on  continuously  thereafter  with  two  steam  drills  until 
the  middle  of  August,  in  doing  about  25,000  lineal  feet  of  trenching, 
with  a  probable  average  of  about  five  feet  in  depth  of  rock. 

Part  of  this  time  for  a  few  weeks,  when  running  day  and  night, 
there  was  drilled,  blasted,  excavated,  with  pipe  laid  complete,  about 
an  average  of  400  feet  per  day. 

With  trench  well  opened  ahead,  so  as  not  to  delay  pipe-laying, 
the  biggest  day's  laying  of  twelve-inch  pipe  in  a  rock  trench  was  about 
380  feet  ;  of  six-inch  pipe,  about  720  feet,  including  hydrant  setting, 
etc.  The  biggest  day's  pipe  laying  of  eight-inch  was  710  feet  without 
any  hydrant  settings. 

It  was  impossible,  however,  to  keep  a  pipe-laying  gang  continu- 
ously at  work  using  only  two  drills,  so  that  the  average  day's  pipe- 
laying  on  each  sized  pipe  was  much  smaller  than  the  above.  Usually 
when  the  pipe  gang  caught  up  to  the  blasting  gang,  they  were  shifted 
to  some  contiguous  street  in  an  earth  trench,  and  kept  there  for  some 
days,  allowing  them  to  have  a  good  clear  run  in  the  rock  trench  before 
commencing:  again. 


OBITUARY. 


It  is  again  our  sad  duty  to  record  the  death  of  a  member  of  this 
Association  in  the  person  of  Mr.  David  Suter  Campbell,  of  Mitchell, 
who  was  called  hence  on  February  28th,  1892. 

Mr.  Campbell  was  born  in  the  city  of  Aberdeen  in  1841.  His 
father,  the  Rev.  James  Campbell,  was  at  that  time  a  minister  in  the 
Baptist  Church  in  that  city,  but  shortly  afterward  removed  with  his 
family  to  Canada  and  took  charge  of  what  is  now  known  as  the 
Jarvis  Street  Baptist  Church  in  Toronto.  He  subsequently  removed 
to  the  county  of  Perth,  where  the  boyhood  and  youth  of  his  sons 
were  spent  in  the  difficult  task  of  acquiring  an  education  with  the 
very  limited  facilities  of  that  period. 

Among  the  relatives  of  the  late  Mr,  D.  S.  Campbell  may  be  men- 
tioned his  uncle,  William  Greig,  who  was  Provost  of  Perth  (Scotland), 
and  had  the  honour  to  present  "  the  keys  "  to  Her  Majesty  on  the 
occasion  of  her  first  visit  to  that  place.  Another  uncle,  James,  was 
editor  of  the  Edinburgh  Scotsman.  And  still  another,  Alexander,  was 
Principal  of  Perth  Academy. 

Mr.  D.  S.  Campbell  passed  his  preliminary  examination  for  Pro- 
vincial Land  Surveyor  in  1852,  and  received  his  commission  to  prac- 
tise four  years  later.  He  then  entered  into  partnership  with  Mr.  W. 
Rath,  P.L.S.,  and  upon  the  death  of  the  latter  he  assumed  the  whole 
practice.  His  professional  labours,  with  the  exception  of  one  year 
spent  in  the  North-West  Territories,  were  chiefly  in  the  counties  of 
Perth,  Huron  and  Middlesex,  and  during  the  past  few  years  embraced 
an  extensive  practice  under  the  various  Drainage  Acts  of  Ontario. 

In  his  religious  views  Mr,  Campbell  was  a  staunch  Presbyterian, 
and  for  eighteen  years  he  was  a  prominent  adherent  of  Knox  Church, 
in  Mitchell,  holding  at  various  times  the  position  of  Elder  and  Clerk 
of  Session. 

Mr.  Campbell  was  married  in  1875  to  Miss  Murdie,  of  the  town- 
ship of  McKillop,  who  survives  him. 

In  1887  Mr.  Campbell  became  a  member  of  our  Association,  and 
continued  an  active  member  up  to  the  time  of  his  death. 

Those  of  our  members  who  were  present  at  the  first  session  of  the 
annual  meeting  in  February  last  will  remember  that  Mr.  Campbell 
attended  and  was  appointed  an  auditor.  Before  the  afternoon 
session  of  that  day  he  was  taken  ill  and  was  unable  to  attend  again. 
On  the  following  Saturday  he  was  taken  to  his  home  in  Mitchell,  and 
died  on  Sunday,  February  28th,  of  aneurism,  deeply  regretted  by  a 
large  circle  of  friends. 

Toronto,  July  ist,  1892. 
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CHAPTER  34. 

An  Act  to  incorporate  the  Association  of  Ontario  Land 
Surveyors  and  to  amend  the  Act  respecting  Land  Sur- 
veyors and  the  Survey  of  Land. 

Assented  to  14th  April,  i8g2. 

HER  MAJESTY,  by  and  with  the  advice  and  consent 
of   the    Legislative    Assembly   of    the   Province    of 
Ontario,  enacts  as  follows:  — 

1.  Section  2  of  the  Act  respecting  Land  Surveyors  and  Rev.  stat.  c 
the  Survey  of  Land   is  amended    by  inserting   the  words  amended. 

"  and  shall  have  become  registered  under  the  provisions  of 
this  Act  "  immediately  after  the  word  "  force,"  in  the  last 
line  thereof. 

2.  Sections  3,  4  and  5  of  the  said  Act  are  repealed.  Rev.  stat.  c. 

152,  ss.  3, 4. 5. 

3.  All  persons  duly  authorized  to  practice  as  land  sur-  JncorpOTation 
veyors,  as  provided  by  the  said  Act,  and  all  such  other  of  Association 
persons  as  shall  become  hereafter  duly  authorized  so  to  Land  *"° 
practice   under   the    provisions   of   this   Act,   shall,  upon  Surveyors, 
becoming  duly  registered   as    hereinafter   provided,  form 

"  The  Association  of  Ontario  Land  Surveyors,"  and  shall 
be  and  are  hereby  constituted  a  body  corporate  under  the 
said  name  of  "  The  Association  of  Ontario  Land  Sur- 
veyors," having  perpetual  succession  and  a  common  seal, 
with  power  to  acquire  and  hold  real  estate  not  exceeding 
at  any  time  an  annual  value  of  $5,000,  and  to  alienate, 
exchange,  mortgage,  lease  or  otherwise  charge  or  dispose 
of  said  real  estate,  or  any  part  thereof,  as  occasion  may 
require,  and  all  fines  and  fees  payable  under  this  Act;  or 
under  any  by-law  which  may  be  passed  by  the  association 
under  the  powers  hereby  granted,  shall  belong  to  the 
association  for  the  purpose  of  this  Act,  and  with  power  to 
the  said  association  to  pass  by-laws  not  inconsistent  with 
the  provisions  of  this  Act  for  the — 

(a)  Government,  discipline  and  honour  of  its  members. 

(6)  Management  of  its  property. 
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(c)  Examination  and  admission  of  candidates  for  the 

study  or  practice  of  the  profession. 

(d)  And  for  all  such  other  purposes  as  may  be  neces- 

sary for  the  working  of  the  corporation. 

(e)  All  by-laws  shall  be  prepared  by  the  council  here- 

inafter named,  and  be  ratified  by  the  associa- 
tion at  the  annual  general  meeting,  or  at  a 
special  general  meeting,  to  be  called  for  the 
purpose. 

Council  of  4.   There  shall  be  a  council  of  management  of  the  asso- 

manag:ement.  ciation  Consisting  of  the  Commissioner  of  Crown  Lands, 
the  president  and  vice-president  of  the  association,  and 
six  other  elective  members,  to  be  elected  and  hold  office  as 
hereinafter  provided.  The  said  council  shall  elect  annually 
one  of  its  members  as  its  chairman,  and  shall  appoint  from 
amongst  the  members  of  the  association  such  other  officers 
as  may  be  necessary  for  the  working  of  this  Act,  who  shall 
hold  office  during  the  pleasure  of  the  council. 

(i)  After  the  first  election  provided  for  in  section  8  of 
this  Act,  the  members  of  the  association  shall  elect  annu- 
ally from  amongst  their  number  a  president,  vice-president, 
secretary-treasurer,  two  auditors  and  two  members  of  the 
council  of  management,  and  the  secretary-treasurer  of  the 
association  shall  be  the  registrar  of  the  association  and 
secretary  of  the  board  of  examiners. 

(2)  The  said  president,  vice-president,  secretary-trea- 
surer, auditors  and  two  members  of  the  council  may  be 
elected  at  the  annual  general  meeting  in  each  year,  pro- 
viding their  election  be  unanimous,  but  should  the  election 
of  any  of  them  not  be  unanimous  and  a  ballot  be  demanded 
for  the  election  of  any  of  them  by  any  member  of  the 
association  entitled  to  vote  at  such  election,  then  and  in 
every  such  case  the  president,  or  in  his  absence,  the  vice- 
president,  shall  appoint  two  scrutineers  to  count  the  bal- 
lots, and  the  secret ar5''-treasurer  shall  at  such  annual 
general  meeting  receive  nominatiotis  of  candidates  for  the 
office  or  offices  in  respect  of  which  such  ballot  shall  have 
been  demanded,  and  the  election  shall  take  place  in  manner 
following,  that  is  to  say  : — 

(3)  At  least  one  week  after  the  annual  general  meeting, 
when  a  ballot  has  been  demanded,  the  secretary-treasurer, 
as  registrar  of  the  association,  shall  send  by  post,  when  his 
address  is  known,  the  form  of  voting  paper  in  the  schedule 
"  B  "  to  this  Act,  to  each  member  of  the  association,  with 
the  list  of  names  of  all  candidates  nominated  at  the  annual 
general  meeting,  and  also  a  list  of  the  retiring  members, 
and  the  voting  for  officers  and  members  of  the  council 
shall  be  limited  to  the  persons  who  have  been  so  nominated. 
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(4)  The  votes  at  an  election  by  ballot  for  officers  and 
members  of  the  council  of  management  shall  be  given  by 
closed  voting  papers  in  the  form  in  the  schedule  "  B  "  to 
this  Act,  or  to  the  like  effect  being  delivered  to  the  secretary- 
treasurer  of  the  association  at  his  office,  between  the  hours 
of  ten  o'clock  in  the  forenoon  and  four  o'clock  in  the  after- 
noon, on  any  day  between  the  second  Tuesday  of  March 
and  the  first  Tuesday  of  April  in  each  year  in  which  an 
election  by  ballot  is  held,  and  any  voting  papers  received 
by  the  secretary-treasurer  by  post  during  the  time  aforesaid 
shall  be  deemed  as  delivered  to  him  for  the  purposes  of  the 
election. 

(5)  The  voting  papers  shall  upon  the  Thursday  after  the 
first  Tuesday  of  April  be  opened  by  the  secretary-treasurer 
of  the  association  in  the  presence  of  the  scrutineers  ap- 
pointed as  above  provided,  who  shall  examine  and  count 
the  votes,  and  keep  a  record  thereof  in  a  proper  book  to 
be  provided  by  the  council. 

(6)  The  persons  who  have  the  highest  number  of  votes 
for  officers  and  members  of  the  council,  as  the  case  may 
be,  shall  be  declared  elected. 

(7)  Any  person  entitled  to  vote  at  the  election  shall  be 
entitled  to  be  present  at  the  opening  of  the  voting  papers. 

(8)  In  case  of  an  equality  of  votes  between  two  or  more 
persons  which  leaves  the  election  of  one  or  more  officers 
or  members  of  the  council  undecided,  then  the  scrutineers 
shall  forthwith  put  into  a  ballot  box  a  number  of  papers 
with  the  names  of  the  candidates  respectively  having  such 
equality  of  votes  written  thereon,  one  for  each  candidate, 
and  the  secretary-treasurer  of  the  association  shall  draw 
from  the  ballot  box,  in  the  presence  of  the  scrutineers,  one 
or  more  of  the  papers  sufficient  to  make  up  the  required 
number,  and  the  person  or  persons  whose  name  or  names 
are  upon  the  papers  so  drawn  shall  be  the  officer  or  officers 
or  the  member  or  members  of  the  council,  as  the  case  may 
be. 

(9)  Upon  the  completion  of  the  counting  of  the  votes 
and  of  the  scrutiny,  the  secretary-treasurer  shall  forthwith 
declare  the  result  of  the  election,  and  shall  as  soon  as  con- 
veniently may  be,  report  the  same  in  writing,  signed  by 
himself  and  by  the  scrutineers,  to  the  president  of  the 
association. 

(10)  In  the  event  of  any  elector  placing  more  than  the 
required  number  of  names  upon  the  voting  paper  for  mem- 
bers of  the  council,  the  first  names  only,  not  exceeding  the 
required  number,  shall  be  taken  for  the  members  of  the 
council. 
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(ii)  The  elective  members  of  the  council  shall  hold 
office  for  the  following  terms  respectively :  the  two  mem- 
bers receiving  the  greatest  number  of  votes  at  the  first 
election,  for  the  term  of  three  years,  and  until  their  suc- 
cessors shall  have  been  elected  ;  the  two  members  receiv- 
ing the  next  greatest  number  of  votes  at  such  election,  for 
the  term  of  two  years,  and  until  their  successors  shall  have- 
been  elected  ;  and  the  last  two  members  for  the  term  of 
one  year. 

(a)  No  person  shall  be  entitled  to  vote  as  an  elector 

at  any  election  unless  all  his  fees  to  the  asso- 
ciation have  been  paid. 

(b)  All  elections  under  this  Act  shall  be  by  ballot  if 

demanded  as  may  be  provided  by  the  by-laws 
of  the  association. 

(12)  No  person  shall  be  eligible  for  election  to  any  office 
or  to  the  council,  or  qualified  to  fill  any  vacancy  thereon, 
or  to  appointment  by  the  council  to  any  office,  unless  his 
fees  have  been  paid,  and  unless  duly  qualified  under  the 
provisions  of  this  Act  and  the  by-laws  of  the  association. 

(13)  All  members  of  the  council,  elected  after  the  tirst 
election,  shall  hold  office  for  the  term  of  three  years,  and 
until  their  successors  shall  have  been  elected,  except  as 
hereinafter  provided. 

(a)  In  case  of  resignation,  death  or  dismissal  of  any 
member  or  members  of  the  council,  the  other 
members  of  the  council  shall  have  power  to  fill 
all  vacancies  so  caused. 

(14)  In  case  of  any  doubt  or  dispute  as  to  who  has  or 
have  been  elected  to  any  office,  or  as  a  member  or  mem- 
bers of  the  council,  or  as  to  the  legality  of  the  election 
of  any  such  officer  or  officers,  member  or  members  of 
the  council,  it  shall  be  lawful  for  the  other  duly  elected 
officers  and  members  to  be,  and  tliey  are  hereby  consti- 
tuted, a  committee  to  hold  an  enquiry,  and  decide  who,  if 
any,  is,  or  are,  the  legally  elected  officer  or  officers,  or 
member  or  members  of  the  council,  and  the  person  or  per- 
sons, if  any,  whom  they  decide  to  have  been  elected,  shall 
be  and  be  deemed  to  be  the  officer  or  officers,  or  member 
or  members  legally  elected,  and  if  the  election  is  found  to 
have  been  illegal,  the  said  committee  shall  have  power  to 
order  a  new  election. 

(15)  The  annual  general  meeting  of  the  association  shall 
be  held  in  the  city  of  Toronto,  on  Tuesday  of  such  week 
and  month  in  each  year,  and  at  such  place  as  the  council 
may  elect.  Due  notice  of  such  meeting  shall  be  given  by 
the  secretary-treasurer,  to  each  member  of  the  association, 


APPENDIX.  I  5  I 

by  circular  letter,  posted  to  his  registered  address,  at  least 
ten  days  before  such  meeting. 

(i6)  (a)  There  shall  be  a  board  of  examiners  for  the  ex- 
amination of  candidates  for  admission  to  study,  and  also 
for  such  other  examinations  as  the  council  may  hereafter 
prescribe  for  candidates  for  admission  to  practise  as  land 
surveyors,  which  board  shall  consist  of  the  chairman  of 
the  council,  four  other  members  of  the  association,  to  be 
appointed  by  the  council,  and  two  to  be  appointed  by  the 
Lieutenant  Governor  in  Council. 

(b)  Of  the  four  appointed  members  of  the  first  board  of 
examiners  by  the  council,  two  shall  hold  office  for  three 
years  and  two  for  two  years.  After  the  second  year,  the 
council  shall  appomt  two  members  of  the  association  as 
examiners,  who  shall  hold  office  for  the  ensuing  three  years 
as  the  terms  of  the  appointees  shall  expire,  and  in  the  case 
of  the  resignation,  or  death,  or  inability  to  act  of  any  mem- 
ber so  appointed,  his  place  may  be  filled  by  the  council  for 
the  unexpired  term  by  the  appointment  of  some  fit  and 
proper  person. 

{c)  Of  the  two  members  of  the  first  board  to  be  appointed 
by  the  Lieutenant-Governor  in  Council,  one  shall  be 
appointed  to  hold  office  for  a  period  of  three  years,  and  the 
other  for  a  period  of  two  years,  and  thereafter  the  appoint- 
ment shall  be  made  for  a  period  of  three  years,  unless 
when  made  to  fill  an  unexpired  portion  of  a  term. 

(d)  The  chairman  of  the  council  shall  be  the  chairman 
of  the  board  of  examiners. 

(e)  Three  members  of  the  board  of  examiners  shall  form 
a  quorum. 

(/")  The  council  may  also  appoint  competent  persons  to 
assist  the  board  of  examiners  in  any  of  the  subjects  of 
examination. 

(17)  The  council  shall  have  the  power  to  fix  the  expenses 
and  fees  to  be  paid  to  any  of  the  examiners,  as  above  ap- 
pointed, subject  as  hereinafter  provided. 

(18)  (a)  Each  member  of  the  board  shall  take  oath  of 
office  before  a  judge  of  any  county  court,  or  a  justice  of  the 
peace. 

(b)  The  following  shall  be  the  form  of  the  oath  of  office : — 

I,  of  having  been  appointed  a  member  of  the 

board  of  examiners  for  the  admission  of  provincial  land 
surveyors  for  the  Province  of  Ontario,  do  sincerely  promise 
and  swear  that  I  will  faithfully  discharge  the  duties  of  such 
office  without  favour,  affection  or  partiality.  So  help  me  God. 

Sworn  before  me  at  this  day  of  18 


152 


ASSOCIATION   OF   PROVINCIAL    LAND   SURVEYORS. 


Rev. 

152.  - 


Stat,     c, 
repealed 


Dismissal  or 
suspension  of 
members. 


6.  Section  23  of  the  said  Act  is  hereby  repealed  and  the 
following  enacted  in  lieu  thereof: — 

23— (i)  The  council  may  in  their  discretion  suspend  or 
dismiss  from  the  association  any  land  surveyor  whom  they 
find  guilty  of  gross  negligence  or  corruption  in  the  execu- 
tion of  the  duties  of  his  office  ;  but  the  council  shall  not 
take  action  until  the  complaint  made  under  oath  has  been 
filed  with  the  secretary,  and  a  copy  thereof  forwarded  to 
the  party  accused,  nor  shall  the  council  suspend  or  dismiss 
such  land  surveyor  without  having  previously  summoned 
him  to  appear  in  order  to  be  heard  in  his  defence,  nor 
without  having  heard  the  evidence  offered  either  in  support 
of  the  complaint  or  in  behalf  of  the  surveyor  inculpated, 
and  all  such  evidence  shall  be  taken  under  oath,  which 
oath  the  chairman  of  the  said  coimcil,  or  person  acting  as 
such  in  his  absence,  or  the  secretary,  is  hereby  authorized 
to  administer,  and  all  such  evidence  shall  be  taken  down 
by  a  duly  qualified  stenographer,  as  in  the  case  of  pro- 
cedure in  the  High  Court  of  Judicature.  Any  surveyor  so 
dismissed  or  suspended  within  fourteen  days  after  the 
order  of  resolution  of  dismissal  or  suspension  may  appeal 
to  a  Judge  of  the  High  Court  agamst  such  order  or  resolu- 
tion by  giving  seven  days'  notice  to  the  council,  and  may 
require  the  evidence  taken  to  be  filed  with  the  Registrar  of 
the  Chancery  Division,  and  the  costs  of  such  appeal  shall 
be  in  the  discretion  of  the  judge  ;  unless  the  order  or 
resolution  shall  be  set  aside  or  the  judge  or  council  shall 
otherwise  order,  any  surveyor  so  suspended  or  dismissed 
shall  not  have  the  right  to  practise  as  a  surveyor  after  the 
appeal  shall  have  been  disposed  of,  except  where  the  time 
for  which  he  was  so  suspended  shall  have  expired. 

(2)  If  the  council  think  fit  in  any  case,  they  ma)'  direct 
the  registrar  to  restore  to  the  register  any  name  or  entry 
erased  therefrom  either  without  fee  or  on  payment  of  such 
fee,  not  exceeding  the  registration  fee,  as  the  council  may, 
from  time  to  time,  fix,  and  the  registrar  shall  restore  the 
same  accordingly. 

6.  Section  24  of  the  said  Act  is  repealed  and  the  follow- 
ing enacted  in  lieu  thereof : — 

24.  The  council  shall  pay  to  each  member  of  the  board 
of  examiners,  and  the  secretary  of  the  board,  who  attends 
any  examinations,  out  of  the  funds  of  the  association,  such 
sum  not  less  than  $6  nor  more  than  $8  as  the  council  may 
by  by-law  determine,  for  each  day's  attendance,  and  their 
travelling  expenses. 

Rev.  Stat. c.  152,      7-   Sub-scctions  one  to    four,  inclusive,  of  section  25  of 
s.  2S,  sub-ss.  1-4!  the  said  Act  are  repealed  and  the  following  enacted  in  lieu 


Rev.  Stat.  c. 
152,  s.  ?4,  re- 
pealed. 

Payment  of 
examiners. 


repealed. 


thereof; 
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(i)  By  every  person  duly  authorized  to  practise  as  a  land  Fees, 
surveyor  under  the  provisions  of  this  Act  on  applying  for 
registration  under  this  Act,  the  sum  of  $1. 

(2)  By  each  member  of  this  association  an  annual  mem- 
bership fee  of  $4. 

(3)  By  each  apprentice  at  the  transmitting  to  the  secre- 
tary the  indenture  or  articles  of  such  apprenticeship,  $10, 

(4)  By  each  candidate  for  examination,  with  his  notice 
thereof,  $1. 

(5)  By  each  applicant  obtaining  a  certificate  as  a  fee 
thereon,  $2. 

(6)  By  each  applicant  receiving  a  certificate  to  practise 
as  an  admission  fee,  $30. 

And  such  fees  shall  be  payable  to  the  secretary-treasurer 
for  the  use  of  the  association  under  the  provisions  of  this 
Act. 

8. — (i)  The  first  election  of  president,  vice-president,  First  election  of 
secretary-treasurer,  auditors  and  members  of  the  council  of  °^"<!u/"*^ 
management  shall  take  place  on  the  2nd  day  of  July,  one 
thousand  eight  hundred  and  ninety-two,  by  such  returning 
officer  as  the  Commissioner  of  Crown  Lands  may  appoint, 
and  one  month's  notice  thereof  shall  be  given  by  the  re- 
turning officer  in  the  Ontario  Gazette,  and  to  each  duly 
authorized  provincial  land  surveyor  practising  in  Ontario, 
by  mailing  the  same  to  his  usual  post  office  address.  And 
the  persons  entitled  to  vote  at  such  first  election  shall  be 
all  persons  who  are  at  the  time  of  the  holding  of  the  said 
meeting  duly  authorized  to  practise  as  land  surveyors  in 
the  Province  of  Ontario  whose  names  are  on  the  list  of 
Provincial  land  surveyors  in  the  list  thereof  in  the  Crown 
Lands  Department,  or  on  the  list  thereof  in  the  hands  of 
the  secretary  of  the  board  of  examiners,  and  who  are  resi- 
dent at  the  time  of  the  election  in  the  Province  and  pay  to 
such  returning  officer  for  the  association  the  registration 
fees  authorized  by  this  act. 

(2)  Such  returning  officer  shall  perform  the  iike  duties 
in  respect  of  such  election  as  the  secretary-treasurer  of  the 
association  may  perform  under  section  4,  and  such  election 
shall  be  by  ballot  as  provided  by  said  section  4,  and  the 
proceedings  for  transmission  of  ballots,  voting  by  same, 
opening  and  counting  the  same,  and  otherwise  as  regards 
such  first  election  shall  as  near  as  may  be,  be  the  same  as 
provided  by  sub-section  3  of  section  4  to  sub-section  11  of 
said  section  4,  inclusive,  except  as  to  any  proceedings  to 
be  taken  at  the  annual  general  meeting  or  special  general 
meeting. 
11 
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(3)  The  Commissioner  of  Crown  Lands  may  appoint  for 
the  purpose  of  the  first  election  two  scrutineers  who. shall 
perform  all  the  duties  to  be  performed  by  the  scrutineers 
under  section  4. 

Subsequent  (4)  Every  subsequent  election  of  president,  vice-presi- 

eiections.  dent,   sccrctary-treasurer,   auditors    and    members  of  the 

council  of  management  shall  be  held  at  the  annual  general 
meeting  on  the  fourth  Tuesday  in  February  in  each  year, 
unless  a  ballot  shall  have  been  demanded,  as  herein  else- 
where provided,  and  the  persons  qualified  to  vote  at  such 
election  shall  be  such  persons  as  are  members  of  the  asso- 
ciation who  have  paid  all  fees  due  to  the  association  from 
them  under  the  provisions  of  this  Act  and  of  any  by-law  of 
the  association. 

Registrar  of  9.   It  shall  bc  the  duty  of  the  secretary-treasurer  of  the 

association.  association  to  act  as  registrar  of  the  association,  and  to 
make  and  keep  a  correct  register  in  accordance  with  the 
provisions  of  this  Act,  as  shown  in  schedule  "A"  hereto 
of  all  persons  who  shall  be  entitled  to  be  registered  under 
this  Act,  and  to  enter  opposite  the  names  of  all  registered 
persons  who  shall  have  died  a  statement  of  such  fact,  and 
from  time  to  time  make  the  necessary  alterations  in  the 
addresses  of  persons  registered. 

Effect  of  10. — (i)  Any  person  entitled  to  be  registered  under  this 

r^'isten  °        Act,  but  who  ncglccts  or  omits  to  be  so  registered  shall  not 

be  entitled  to  any  of  the  rights  or  privileges  conferred  by 

registration  under  the  provisions  of  this  Act  so  long  as 

such  neglect  or  omission  continues. 

Removal  of  (2)  Any  registered  surveyor  desiring  to  give  up  practice 

nnmes  from  list,  (.^j^  liavc  liis  name  removed  from  the  registered  list  of 
practitioners  at  any  time  upon  giving  written  notice  to  the 
secretary  of  such  desire,  and  paying  up  all  fees  due  from 
him  to  the  association  to  date,  and  thereafter  shall  not  be 
liable  to  the  association  for  annual  or  other  fees,  and  may, 
upon  like  notice  of  his  intention  to  resume  practice  and 
paymg  the  annual  fees  for  the  year  in  which  such  notice  is 
given,  have  his  name  re-registered. 

Registrar  not  to  (3)  No  name  shall  be  entered  in  the  register,  except  of 
enSes!'"'"^"''^'^  persons  authorized  by  this  Act  to  be  registered,  nor  unless 
the  registrar  be  satisfied  by  proper  evidence  that  the  per- 
son claiming  to  be  entitled  to  be  registered  is  so  entitled, 
and  any  appeal  from  the  decision  of  the  registrar  shall  be 
decided  by  the  council  of  the  said  association,  and  any 
entry  which  shall  be  proved  to  the  satisfaction  of  such 
council  to  have  been  fraudulently  or  incorrectly  made, 
shall  be  erased  from  or  amended  in  the  register  by  order 
of  such  council. 
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(4)  The  association  may  by  by-law  provide  that  any 
surveyor  who  has  been  in  the  actual  practice  of  his  profes- 
sion for  a  period  of  thirty-five  years  or  more  and  has  dur- 
ing the  entire  period  being  a  duly  qualified  surveyor  may 
be  exempted  from  the  operations  of  this  Act. 

11.  Any  person  duly  authorized  to  practice  as  a  surveyor  who  shaii  be 
of  lands,  in  the  Province  of  Ontario,  under  the  provisions  register.'*' 
of  the  said  Act,  or  who  had  been  so  authorized  before  the 
passing  thereof,  according  to  the  laws  then  in  force,  and 

who  may  not  have  become  registered  under  the  provisions 
of  this  Act,  may  become  a  member  of  the  association  of 
Ontario  Land  Surveyors,  by  causing  his  name  to  be  regis- 
tered with  the  registrar  of  the  association  within  six 
months  after  the  election  of  such  registrar,  and  by  paying 
to  such  registrar  such  fees  as  may  by  by-law  or  otherwise 
be  made  payable  in  that  behalf. 

(2)  In  case  any  such    person  as  aforesaid  omits  to  be  Omission  to 
registered  within  said  period  of  six  months  through  absence,  Iblence.'etc."^ 
illness  or  inadvertence,  such  person  may  be  admitted  by 

the  council  to  enrolment  as  an  Ontario  land  surveyor  upon 
payment  of  the  arrears  of  fees  or  such  part  thereof  as  the 
council  may  direct. 

(3)  From  and  after  the  first  day  of  January,   1891,  no  Penalty  for 
person,    unless   registered    as    above    provided,    shall    be  Snregtst^ed. '  *^ 
entitled  to  take  or  use  the  name  or  title  of  Ontario  land 
surveyor,  either  alone  or  in  combination  with  any  other 

word  or  words,  or  any  name,  title  or  description  implying 
that  he  is  registered.  Any  person  who,  after  the  above 
date,  not  being  registered  under  this  Act,  takes  or  uses 
such  name,  title  or  description  as  aforesaid,  shall  be  liable 
on  summary  conviction  to  a  fine  not  exceeding  ^20  for  the 
first  offence,  and  not  exceeding  $50  for  each  subsequent 
offence. 

12.  The  registrar  of  the  association  shall  in  every  year  Register  of 
cause  to  be  printed,  published  and  kept  for  inspection  at  survevorf, 
his  office,  free  of  charge,  under  the  direction  of  the  council, 

a  correct  register  of  the  names  in  alphabetical  order, 
according  to  the  surnames,  with  the  respective  residences, 
in  the  form  set  forth  in  schedule  "C  "  to  this  Act  or  to  the 
like  effect,  of  all  persons  appearing  on  the  general  register, 
on  the  first  day  of  January  in  every  year,  and  such  register 
will  be  called  the  "  Surveyors'  Register,"  and  a  copy  of 
such  register,  for  the  time  being,  purporting  to  be  so 
printed  and  published  as  aforesaid,  shall  be  evidence  in 
all  courts,  and  before  all  justices  of  the  peace  and  others, 
that  the  persons  therein  specified  are  registered  according 
to  the  provisions  of  this  Act,  provided  always  that  in  case 
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of  any  persons  whose  name  does  not  appear  in  such  copy, 
a  certified  copy  under  the  hand  of  the  registrar  of  the 
association  of  the  entry  of  the  name  of  such  person  in  the 
register,  shall  be  evidence  that  such  person  is  registered 
under  the  provisions  of  this  Act. 

(2)  If  the  registrar  shall  wilfully  make  or  cause  or  allow, 
to  be  made  any  falsification,  in  any  matters  relating  to  the 
register,  he  said  be  deemed  to  be  guilty  of  an  offence,  and 
shall  be  liable,  upon  summary  conviction  therefor,  to  a 
fine  of  not  less  than  $20  and  not  more  than  $50,  and  in 
default  of  payment,  to  imprisonment  for  a  period  of  six 
months,  unless  the  fine  and  costs  shall  be  sooner  paid. 

13.  Any  person  who  wilfully  procures  or  attempts  to 
procure  registration  under  this  Act,  by  making  or  produc- 
ing or  causing  to  be  produced  or  made  any  false  or  fraudu- 
lent representation  or  declaration,  either  verbally  or  in 
writing,  that  he  is  entitled  to  such  registration,  shall  be 
deemed  guilty  of  an  offence,  and  shall  be  liable,  upon 
summary  conviction  thereof,  to  a  fine  of  not  less  than  $20 
and  not  more  than  $50,  and  in  default  of  payment,  to  im- 
prisonment for  a  period  of  six  months,  unless  the  fine  and 
costs  be  sooner  paid,  and  the  council  may  remove  the 
name  of  the  offender  from  the  registry. 

14.  All  fees  payable  under  this  Act  may  be  recovered  as 
ordinary  debts  due  the  association,  and  all  penalties  under 
this  Act  may  be  recovered  and  enforced  before  one  or 
more  justices  of  the  peace,  in  manner  directed  by  the 
Revised  Statutes  of  Canada,  chapter  178,  entitled  The 
Smnmary  Convictions  Act,  and  any  Act  amending  the  same. 

(2)  Any  sum  or  sums  of  money  arising  from  convictions 
and  recovery  of  penalties  as  aforesaid,  shall  be  paid  im- 
mediately upon  the  recovery  thereof,  by  the  convicting 
magistrate  to  the  registrar  of  the  association. 

(3)  Any  person  may  be  prosecutor  or  complainant  under 
this  Act,  and  the  council  may  allot  such  portion  of  the 
penalties  as  may  be  expedient  towards  the  payment  of 
such  prosecutor. 

15.  Subject  to  the  other  provisions  of  this  Act,  all 
notices  and  documents  required  by,  or  for  the  purposes  of 
this  Act  to  be  sent,  may  be  sent  by  post  by  registered 
letter,  and  shall  be  deemed  to  have  been  received  at  the 
time  when  the  letter  containing  the  same  would  be  dehv- 
ered  in  the  ordinary  course  of  mail,  and  in  proving  such 
sending  it  shall  be  sufficient  to  prove  that  the  letter  con- 
taining the  notice  or  document  was  prepared  and  properly 
addressed  and  put  in  the  post.  Such  notices  and  docu- 
ments may  be  in  writing  or  in  print,  or  partly  in   writing 
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and  partly  in  print,  and  when  sent  to  the  council  or  other 
authorities,  shall  be  deemed  to  be  properly  addressed  if 
addressed  to  the  said  bodies  or  authorities,  or  to  some 
officer  of  the  council  or  authority  at  the  principal  place  of 
business  of  the  council  or  authority,  and  when  sent  to  a 
person  registered  under  this  Act,  shall  be  deemed  to  be 
properly  addressed  if  addressed  to  him  according  to  his 
address  registered  in  the  register  of  the  association. 

16.— (i)  All  moneys  arising  from  fees  payable  on  regis-  Application 
tration,  or  the  annual  fees,  or  from  sale  of  copies  of  the  ° 
register  or  otherwise  shall  be  paid  to  the  registrar  of  the 
association  to  be  applied  in  accordance  with  such  regula- 
tions as  may  be  made  by  the  council  for  defraying  the 
expenses  of  registration,  and  other  expenses  of  the  execu- 
tion of  this  Act. 

(2)  The  council  shall  have  power  to  invest  any  sum 
not  expended  as  above,  in  such  securities  as  shall  be  ap- 
proved of  by  the  Government  of  the  Dominion  of  Canada 
or  of  the  Province  of  Ontario,  in  the  name  of  any  three  of 
their  number  appointed  as  trustees,  and  any  income 
derived  from  any  such  invested  sums  shall  be  added  to 
and  considered  as  part  of  the  ordinary  income  of  the  asso- 
ciation. 

(3)  The  association  may  also  use  surplus  funds  or  in- 
vested capital  for  the  rental  or  purchase  of  land  or  premises, 
or  for  the  building  of  premises  to  serve  as  offices,  examin- 
ation halls,  lecture  rooms,  libraries,  or  for  any  other  public 
purpose  connected  with  land  surveying. 

17.  The  secretary-treasurer,  registrar  of  the  association,  Accounts  to 
shall  enter  in  books  to  be  kept  for  that  purpose  a  true  ^^  ^^'^^' 
account  of  all  sums  of  money  by  him  received  and  paid 
under  this  Act,  and  such  account  shall  be  audited  by  the 
auditors,  and  submitted  to  the  council  and  association  at 
such  time  or  times  as  they  may  require,  and  it  shall  be  the 
duty  of  the  said  secretary-treasurer,  as  registrar  of  the 
association  to  keep  the  register  in  accordance  with  the  pro- 
visions of  this  Act,  and  by-laws  of  the  association  and  the 
orders  and  regulations  of  the  council. 

18. — (1)  This  Act  may  be  cited  as  The  Ontario  Land  Shonthie. 
Surveyors  Act,  and  may  be  read  with  and  as  part  of  said 
chapter  152  of  the  Revised  Statutes  of  Ontario,  1887. 

(2)  The  words,  "  Ontario  Land  Surveyor  "  shall  include 
the  words,  "  Provincial  Land  Surveyor." 
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SCHEDULE  "A." 
(Section  p.) 


Name. 

Residence. 
P.O.  address. 

Qualifica- 
tions and 
additions. 

When  ad- 
mitted. 

When 
ceased  to 
practise. 

When 
died. 

SCHEDULE  "B." 
(Section  4.) 
Form  of  Voting  Paper. 
Association  of  Ontario  Land  Surveyors  election,  18 

I,  of  the 

in  the  county  of 
member  of  the  Association  of -Ontario  Land  Surveyors,  do 
hereby  declare, 

(i)  That  the  signature  affixed  hereto  is  my  proper  hand 
writmg. 

(2)  I  vote  for  A.  B.,  of  the  of 

in  the  county  of  ,  (as  president,  vice-presi- 

dent, secretary-treasurer,  auditor  or  auditors,  as  the  case 
may  be.) 

(3)  That  I  vote  for  the  following  persons  as  members  of 
the  council  of  management  of  the  association  of  Ontario 
Land  Surveyors : — A.  B.,  of  the  •  of  in 
the  county  of                            C.  D.,  of  the  of 

in  the  county  of 

(4)  That  I  have  signed  no  other  voting  paper  at  this 
election. 

(5)  That  this  voting  paper  was  executed  on  the  day  of 
the  date  thereof. 


Witness  my  hand  this 


day  of 


A.D.  18 
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SCHEDULE  "C." 
{Section  12.) 
"  Surveyors' Register,"  ist  January,  18 


Name. 


Residence. 
P.  O.  address. 


Qualifications 
and  additions. 


LIST   OF    MEMBERS. 


« « « 


ACTIVE  MEMBERS. 

NAME.  OCCUPATION.  ADDRESS. 

Abrey,  George  Brockitt Toronto  Junction. 

Town  Engineer. 

Aylsworth,  Wm,  Robert   Deseronto. 

Engineer  for  Napanee,  Tamworth  and  Quebec  Railway. 

Aylsworth,  Charles  Eraser,  Jr Box  60,  Madoc. 

Engineer  for  Tps.  of  Sydney,  Thurlow,  Rawdon,  Huntingdon,  Hungferford,  Madoc  and 
Tyendinaga,  also  Villages  of  Madoc  and  Tweed. 

Baird,  Alexander Box  195,  Leamington. 

Engineer  for  Tps.  Romney,  Tilbury  W.,  Colchester  S.,  and  Maiden,  also  Town  of  Leamington. 

Beatty,  David Parry  Sound. 

Bell,  James  Anthony St.  Thomas. 

Berryman,  Edgar,  M.  Can.  Soc.  C.E. Sherbrooke,  Que. 

Chief  Engineer  Quebec  Central  Railway. 

Bolger,  Francis Penetanguishene. 

Bolton,  Jesse  Nunn    Albion. 

Bolton,  Lewis Listowel. 

Engineer  for  Townships  of  Elma,  Grey,  Morris,  Town  of  Listowel  and  Village  of  Drayton. 

Booth,  Charles  Edward  Stuart,  A.  M.  Can.  Soc.  C.E., 

Radford,  Virginia. 

Bowman,  A.  M Berlin. 

Bowman,  Clemens  Dersteine   West  Montrose. 

Engineer  for  five  Townships. 

Bowman,  Herbert  Joseph,  Grad.  S.P.  Sc.  (Toronto) ; 

A.M.  Can.  Soc.  C.E Berlin. 

Superintendent  Berlin  Water  Works. 

Browne,  Harry  John  . .  . .  ^ 17  Toronto  Street,  Toronto. 

Browne,  Wm.  Albert    17  Toronto  Street,  Toronto. 

Burke,  Wm.  Robert IngersoU. 
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NAME.  OCCUPATION.  ADDRESS. 

Butler,  Matthew  Joseph,  M.  Am.  Soc.  C.E.; 

M.  Can.  Soc.  C.E.;  Asso.  M.  Inst.  C.E Desoronto,  Ontario. 

Chief  Engineer  The  Rathbun  Co.  System,  Bay  of  Quinte  Ry.  &  Nav.  Co  , 
Thousand  Islands  Ry.,  K.  N.  &  W.  Ry. 

Caddy,  C.  F Campbellford"  Ontario. 

Campbell,  Archibald  Wm.,  A.  M.  Can.  Soc.  C.E St.  Thomas. 

Casgrain,  Joseph  Philip  Baby,  A.  M.  Can.  Soc.  C.E. . .  Morrisburgh. 
Cavana,  Allan  George    Orillia. 

Land,  Loan  and  Insurance  Agent. 

Cheesman,  Thos Mitchell. 

Chipman,  Willis,  B.A.Sc.  (McGill);  M.  Am.  Soc.  C.E.; 

M.  Can.  Soc.  C.E 103  Bay  Street,  Toronto. 

Branch  Offices  at  Brantford,  Gait,  Barrie  and  Brockville. 

Civil  and  Sanitary  Engineer. 

Coad,  Richard Glencoe. 

Cozens,  Joseph Sault  Ste.  Marie. 

Mem.  Am.  Soc.  M.E.,  Pres.  Sault  Ste.  Marie  &  Hudson  Bay  Ry. 

Davidson,  Walter  Stanley.    16  Warren  Ave.,  Petrolea. 

DeMorest,  Richard  Watson Sudbury. 

DeGurse,  Joseph Windsor. 

Chief  Engineer,  Lake  Erie,  Esses  &  Detroit  River  Railway. 

Dickson,  James Fenelon  Falls. 

Engineer  for  Tp.  of  Fenelon,  Inspector  Crown  Lands  Surveys. 

Doupe,  Joseph,  C.E.  (McGill).  . .  190  Smith  Street,  Winnipeg,  Man. 
Drewry,  William  Stewart,  D.T.S Dept.  of  Interior,  Ottawa. 

Triangulation  Survey  of  part  of  Rocky  Mountains,  Topographical  Survey  of  Canada. 

Ellis,  Henry  Disney,  C.E Toronto. 

Assistant  Engineer  in  charge  of  Roadways,  City  Engineer's  Dept. 

Esten,  Henry  Lionel 157  Bay  Street,  Toronto. 

Evans,  John  Dunlop,  M.  Can.  Soc.  C.E., 

Copper  Cliff,  near  Sudbury,  Ontario. 

General  Manager  Canadian  Copper  Company,  Chief  Engineer  Central  Ontario  Railway. 

Fairbairn,  Richard  Purdom 127  Major  Street,  Toronto. 

Engineering  Draughtsman,  Public  Works  Dept.,  Ontario. 

Farncomb,  Frederick  William   Box  107,  Exeter. 

Engineer  for  Exeter,  also  Townships  of  Hay  and  Stephen. 
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NAME.  OCCUPATION.  ADDRESS. 

Fawcett,  Thomas,  D.T.S Gravenhurst. 

Dominion  Government  Surveys. 

Fitton,  Charles  Edward  Drawer  31,  Orillia. 

Engineer  Wahnapatae  Mining  Company,  Land  and  Insurance  Agent. 

Flater,  Frederick  William    Chatham. 

Foster,  Frederick  Lucas 157  Bay  Street,  Toronto. 

Galbraith,  John,  M.A.;  Asso.  M.  Inst.  C.E.,  D.T.S Toronto. 

Professor  of  Civil  Eng^ineering,  School  of  Practical  Science. 

Galbraith,  William Bracebridge. 

Gardiner,  Edward    St.  Catharines. 

Engineer  County  of  Lincoln. 

Gaviller,  Maurice,  C.E.  (McGill) Barrie. 

Gibbons,  Joseph,  Grad.  S.P.S Renfrew. 

Triangulation  Survey  Ry.  Belt,  Rocky  Mountains. 

Gibson,  Peter  Silas,  B.Sc;  C.E.;  M.Sc.  (Univ.  of  Mich.). .  Willowdale. 
Gilliland,  Thos.  B Eugenia. 

Hart,  Milner 103  Bay  Street,  Toronto. 

Henderson,  E.  E Henderson,  Maine. 

Howitt,  Alfred Gourock,  Ontario. 

Hutcheson,  James Nassagaweya. 

Jephson,  Richard  Jeremy Calgary,  Alberta,  N.-W.T. 

Johnston,  Robert  Thornton Sudbury. 

Jones,  Thomas  Harry,  B.A.Sc.  (McGill) Brantford. 

City  Engineer. 

Jones,  Charles  Albert 215  Dundas  Street,  London. 

Keefer,  Thos.  Coltrin,  C.M.G. ;  M.  Inst.  C.E. ;  Pres.  A. 

Soc.  C.E. ;  Can.  Soc.  C.E Ottawa. 

Kennedy,  James  H Shedden. 

Resident  Eng.  Pac.  Ex.  Great  Northern  Ry.,  Montana. 

Kirk,  Joseph Box  373,  Stratford. 

Engineer  for  Townships  of  Mornington,  South  Easthope,  North  Eastbope  and 
Village  of  Milverton. 

Kirkpatrick,  George  Brownly 8  Coolmine  Road,  Toronto. 

Chief  Clerk  Survey  Branch,  Department  of  Crown  Lands. 
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NAME.  OCCUPATION.  ADDRESS. 

Klotz,  Otto  Julius,  D.T.S. ;  C.E.  (Univ.  of  Mich.) Preston, 

Astronomer  for  Department  of  Interior. 

Laird,  James  Steward Essex  Centre. 

Laird,  Robert,  Grad.  S.  P.  Sc.  (Toronto), 

City  Surveyor's  Office,  Toronto, 

Lawe,  Henry  ....  Hare  Building,  West  Main  St.,  Norfolk,  Virginia. 

Lendrum,  Robert  Watt VanKleek  Hill. 

Lewis,  J.  B Brunswick  House,  Ottawa. 

Livingston,  T.  Chisholm Hamilton. 

Lumsden,  Hugh  David,  M.  Inst.  C.E. ;  M.  Can.  Soc.  C.E., 

7  Homewood  Ave.,  Toronto. 

Supervising  Engineer  Calgary  and  Edmonton,  and  Qu'Appelle,  Long  Lake  and 
Saskatchewan  Rys.,  and  Engineer  Can.  Pac.  Ry. 

McAree,  John,  Grad.  S.P.Sc;  D.T.S 81  Rose  Ave.,  Toronto. 

McCulloch,  Andrew  Lake,  Grad.  S.  P.  Sc,  Toronto Gait. 

Engineer  for  Town  of  Gait,  Townships  of  Beverley  and  North  Dumfries. 

McDowell,  Robt.,  Grad.  S.P.S.,  Assoc.  M.  Can.  Soc.  C.E., 

Owen  Sound. 

Engineer  for  Tps.  Derby,  Sydenham,  Sullivan  and  Saugeen. 

McEvoy,  Henry  Robertson    St.  Mary's. 

Tourist's  Guide,  North  Bay. 

McFarlen,  George  Walter   10  St.  Vincent  Street,  Toronto. 

McKay,  Owen Windsor. 

Assistant  Engineer,  L.  E.  E.  &  D.  R.  Ry. 

McKenna,  John  Joseph Dublin. 

McMullen,  Wm.  Ernest 7  Murray  Street,  Toronto. 

Eng.  Dept.  Can.  Pac.  Ry. 

Macnabb,  John  Chisholm Chatham. 

Engineer  for  Erie  and  Huron  Ry.  and  Town  of  Chatham. 

Manigault,  W.  M Strathroy. 

Miles,  Charles  Falconer Walkerton. 

Engineer  Minto,  Normanby,  Carrick,  Brant,  Greenock,  Bruce,  Arain  and  Town  of  Wingham. 

Moore,  John  McKenzie Albert  Building,  London. 

Engineer  for  four  Townships. 

Morris,  James  Lewis,  C.E.  (Toronto  University),  A.M. 

Soc.  C.E Pembroke. 

Engineer  County  of  Renfrew. 
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NAME.  OCCUPATION.  ADDRESS. 

Mountain,  George  Alphonso Ottawa. 

Chief  Engineer  Can.  Atlantic  Ry.,  and  Chief  Engineer  Ottawa  and  Parry  Sound  Ry. 

Murphy,  Chas.  Joseph   157  Bay  Street,  Toronto. 

Niven,  Alexander Haliburton. 

Outline  Surveys,  Crown  Lands  Department. 

Ogilvie,  WilHam    Ottawa. 

Dominion  Land  Surveyor. 

Patten,  Thadeus  James   Little  Current. 

Agent  for  Can.  Perm.  Loan  and  Savings  Co. 

Paterson,  Jas.  Allison,  M.  C.  Soc.  C.E., 

9  Masonic  Chambers,  Toronto  St.,  Toronto. 

Engineer  for  Toronto  Belt  Line  Ry. 

Proudfoot,  Hume  Blake,  C.E.  (University  of  Toronto)  . .  .  .Toronto. 
Purvis,  Frank Eganville. 

Engineer  for  Townships  of  Bromley  and  Wilberforce. 

Rainboth,  E.  J 48  Sparks  St.,  Ottawa. 

Roberts,  Vaughan  Maurice    11  Peter  St.,  Toronto. 

Robertson,  James,  Grad.  S.  P.  Sc Glencoe. 

Rogers,  Richard,  Birdsall ;  B.A.Sc.  (McGill)   Peterboro'. 

Superintending-  Engineer  Trent  Canal. 

Rorke,  L.  V Sudbury. 

Ross,  George,  B.A.Sc.  (McGill) Welland. 

Engineer  for  Towns  of  Welland  and  Niagara  Falls,  and  six  Townships. 

Russell,  Alexander  Lord Box  240,  Port  Arthur. 

Mining  Engineer. 

Sankey,  Villiers City  Hall,  Toronto. 

City  Surveyor. 

Sanderson,  Daniel  Leavens Enniskillen. 

Saunders,  Bryce  Johnston,  B.A.Sc.  (McGill)..  ..Box  114,  Brockville. 

Engineer  for  Counties  Leeds  and  Grenville,  Townships  Augusta  and  Elizabethtown. 

Scane,  Thomas Ridgetown. 

Engineer  for  Townships  of  Orford  and  Done,  and  Town  of  Ridgetown. 

Seager,  Edmund Rat  Portage. 

Sherman,  Ruyter Brantford. 

Assistant  City  Engineer. 

Smith,  Henry Crown  Lands  Dept.,  Toronto. 

Sept.  Colonization  Roads. 
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NAME.  OCCUPATION.  ADDRESS. 

Speight,  Thomas  Bailey Arcade,  Yonge  Street,  Toronto. 

Steele,  Edward  Charles Prince  Albert,  N.W.T. 

Stewart,  Elihu Collingwood. 

Stewart,  Louis  Beaufort,  D.T.S Sch.  of  Practical  Science,  Toronto. 

Lecturer  on  Surveying. 

Tiernan,  Joseph  M Tilbury  Centre. 

Engineer  for  three  Townships. 

Tyrrell,  James  Williams,  C.E.  (Toronto) . .  42  James  St.  N.,  Hamilton. 

Engineer  for  County  of  Wentworth,  Townships  of  Ancaster  and  Flamboro'  West,  Seneca, 
and  Town  of  Burlington. 

Unwin,  Charles 157  Bay  Street,  Toronto. 

Ure,  Frederick  J Woodstock. 

Engineer  for  Town  of  Ingersoll  and  six  Townships. 

VanNostrand,  Arthur  J Arcade,  Yonge  Street,  Toronto. 

Vicars,  John    Canningtoii. 

Engineer  for  Village  of  Cannington. 

Walker,  A.  P Toronto. 

Eng.  Dept.  Can.  Pac.  Ry. 

Warren,  James,  Asso.  Mem.  Can.  Soc.  C.E Kincardine. 

Engineer  for  the  Townships  of  Ashfield  and  Culross,  Kincardine  and  Bruce,  and 
Lucknow  Water  Works. 

Weatherald,  Thomas Box  116,  Godench. 

Wheelock,  Chas.  Richard Orangeville. 

Engineer  for  Counties  of  Wellington,  Du£ferin  and  Peel. 

Whitson,  James  Francis Toronto. 

Crown  Lands  Dept. 

Wicksteed,  Henry  King,  B. A.Sc.  (McGill),  M.C.  Soc.  C.E . .  Cobourg. 

Wiggins,  T.  H Brantford. 

Wilkie,  Edward  Thomson Carleton  Place. 

Yarnold,  William  Edward    Port  Perry. 

Engineer  for  Townships  of  Brock,  Reach,  Scugog,  Mariposa  and  Georgina. 


JUNIOR  MEMBER. 
Mackenzie,  William  Innes,  Jr Toronto. 


HONORARY  MEMBER. 
Carpmael,  Charles,  M.A Toronto. 

Superintendent  Meteorological  Service. 
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